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PREFACE

This handbook is the last of six handbooks on artillery ammuni-
tion and forms a part of the Engineering Design Handbook Series of
the Army Materiel Command. Information concerning the other
handbooks on artillery ammunition, together with the Table of Con-~
tents, Glossary and Index, will be found in AMCP 706-244, Section
1, Artillery Ammunition--General. '

The material for this series was prepared by the Technical
Writing Service of the McGraw-Hill Book Co., based on technical
inforrnation and data furnished prineipally by Picatinny Arsenal.
Final preparation for publication was accomplished by the Engi-
neering Haadbook Office of Duke University, Prime Contractor to
the Army Research Office-Durham for the Engineering Design
Handbook Series,

Agencies of the Departrnent of Defense, baving need for Hand-
books, may submit reqQuisitions or official requests directly to
FPublications and Reproduction Agency, Letterkenny Army Depot,
Chambersburg, Pennsylvania 17201. Contractors should submit
such requisitions or requests to their contracting officers.

Comments and suggestions on this handbook are welcome and
should be addressed to Army Research Office-Durham, Box CM,
Duke Station, Durham. North Carolina 27706.
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MANUFACTURE OF

ENVIRONMENTAL TECHNOLOGY

METALLIC COMPONENTS OF ARTILLERY AMMUNITION

INTRODUCTION

#-1. Objectives in Design, Design of, compo-
nents of artillery ammunition seeks lo accom~
plish cbjectives set forth in requirements of
service. Design and the expedients of available
material and manulacturing methods must be
correlated to minimize drain on stockpiles and
man-hours in times of emergency. Principal
metals employed for 2 round of artillery are
(1} steel for the shell, (2) brass for the cart-
ridge case, and (3) copper for the rotating
band. Steel is also employed successfully for
certain types of cartridge cases.

6-2. Reasons for Use of Steel and Brass. The
low cost of steel and its ready adaptability to
a wide variety of specifications, especlaily
those for strength and hardness, virtually rule
out any other material from consideration, as
far as the shell is concerned. Cartridge brass,
despite its higher cost, owes its traditional
employment chiefly to the ease with which it
may be drawn into a thin-walled ¢ase, its re-
sistance to corrosion, and its successful per-
formance of the function of obturation.

8+3. Selection of Manipulative Techniaues.
Means employed to cause metals to assume the
desired forms include (1) casting in a mold;
(2) sgueezing and drawing, either hot or cold;
and (3} machining. Selection of ane or rmore
of these techniques, in an appropriate sequence,
is geverned by considerations of both cost and
adaptability. Thus, while it would be possible to
machine a large shell out of a solid bar, it is
cheaper to forge hot and [inish on the lathe,
Similarly the easiest way to make a cariridge
¢ase Is (1) to blank out a disk from rolled
strip, (2) to cup it and, (3) by successive draws
and intermediate anneals, to extend the metal
inte a long, cylindrical thin-walled container
having the necessary combination of plasticity
and resilience to expand with the gun tube at
the instant of firing, and to retreat sufficiently

to render withdrawal easy. A method of mami-
Iacturing cartridge cases by spiral wrapping of
sheet steel is also coming into increased use.

6-4. Progress in Manufacturing Technigues.
Use is being made cof the techniques of powder
metallurgy for the manufacture of rotating
bands and other parts that lend themselves to
this method. Use of cold extrusion methods
promises a superior shell body, having the
required physical (ineluding fragmentation)
characteristics, [rom a slug which exceeds the
weight of the {inished carcass by only a few
percent. However, throughout the perigd in-
cluding the First and Second World Wars, a
few changes which could be regarded as radical
departures from pre-existing practice took
place. Cartridge case mannfacture is still more
or less unchacged, although the labor of hand-
ling components has been greatly reduced. A
noteworthy forward step in the case of high-
explosive shell was the forge finish of the
cavity. This saved much expensive machining.

6-G. Casting Versus Forging of Steel Shellghas
attracted the attention of many ordaance en-

gineers. The principal resistance to casting
high-explesive sheils arises from a justifiable
skepticism about the integrity of the {inished
article. Cast steel, except under high hydro-
static heads, is especially prooe to blowholes
on account of its relatively high melting point,
as compared with cast iron. Centrifugal cast-
ing has been proposed but never =erjously
¢considered. Tank hulls, however, were suc-
cessfully cast during World War O and the
possibility of casting high-explosive shell with
the aid of shell molds cannot be overlooked.

§-6. Influence of Hot Versus Cold Work on
Steel. In hot-forging, as distinet from cold-
working, the temperature cof the stzel always
exceeds the critical range. Hence, the miero-
gtructure of the steel is austenitic, No amount

6-1
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of deformation while in this condition injures oo b

€ n_any way; on e cooframy itima 2 |
proves it. Cold-worked steel can always be
: stingu.ished {from ho?-forged sto under the

whic

into g fine ormal polyhedral pattern.
However, if ste¢l is subjected to tension while
at_forging heat, the amount of elot_k%on to
which it can be subjected without crac e-
pends upon the cltanlness ol the steel, Dirly
steel (including high - sublur steel), if ex-
tended sufficiently under the rolls, may exhibit
cracks. e & 0 30 28 40 F0 45 6 84 % N

Reductron by co/d working, r¢ent
6~7. Hot Work Produces Satisfactory Shell. The eew ¥ < §. o
tamiha.r ierce-and-draw process of manufac~ Figure §-1. Stressstrein curves of cold-
SL€ pLis subj worked, low-carben steel
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rolling down in t.he mill. acture of shell

forgings by Nol work 15 an eminently satis-

factory method. It does entail, of course, the 150
machining of the exterior o! the forging and the 10
removal of a considerable quantity of steel. Corben, per cent
The latter is conserved by circulation through 130 X 0.05-0.30
the =hearth 1 as R0 -060

open-hearth furnances as scrap. 20 G000
6-8, Influence of _C_culd Work on Physical Prop- ) N
erties of Steel. The printipal results of cold 510 .
work are a CO.IIS].dBra.blE increase in tensue ¥
strength 3 ATZE_Toss_in OCHnY. § 100 y
strength increaseg ga_the ¢ross sechon is Ele- £ 95
creased, With reductions of 30 to T percent, T
iU 15 at least 90 percent of the tensile strength: g 80 R
and for greater reductions, yleld strength and 2 3
tensile strength may for all practical purposes :.E'_'_ 70 ] N
be the same, Figure 6+1 shows the stress- 5 60 . Y
strain curves of cold-worked, laow-carbon steel. = Z Q\\“
Figure 6-2 sbows the influence of carbom tom= 2 ¢ . 3
tent on the gain in tenslie strength arising & J W 3
from cold work. € 40f

€ R

8-0, Extrusion for Shell Mamufscture, Steel, & 30/ XS
especially low-cerbon steel, canm, it is now 20
known, be made to flow uader sufficient pres-
sure into the form of on artillery shell or 10 <
cartridge case and to acquire, inm the process, 0 3
the required physical properties. Under favor-
able circumstances pressures of over 200 o W z,?,d:,in,‘}i,,,‘i‘,‘,,,f,’,m’.‘,’,,gﬁ %0 o
tons—many times in excess of the yield strength
of the steel —may be applied withmit fear of Figure 6-2, Effect of cold working on Mke
rupture, Also, deep-drawing operations charac- tensile strength of carbon steel, gain in
teristic of cartridge ease manufatture may be tensile strength versus area reduction




ENVIRONMENTAL TECHNOLOGY

- U9 /08,00 -WED 12:00 FAX 205 955 0749 Qoos

carried cut to the extent of a 55 percent reduc-
tion, &0 amount far in excess of cormal limits.

C-10. Adv ol Extrusion over Forgiog,
Among the advantages claimed for extrusionare
(1) the echancement of physical properties, by
cold-work, beysad the requirements of the
gpecifications for steel shell; (2) the elimina~
tion of heating facilities for forging and heat
treatmaent; (3) the avoidance of a rescrt to
critical alloys. Manganese content iz greatly
peduced, savings up to 50 percent belng indi-

cated, PFurther, there appears to be a remark-
ably low percentage loss of steel in culd ex-
trusion. Fer example, a 75-mm shell weighing

. 8.9 pounde starts with a 9.22-pound slug. The

key to successiul operation lies in the proper
application of zime phosphate to the surface of
the shot-blasted and pickled slug and successive
squeezes., The metal phocphate acts as a'host'
to the sodium stearate soap lubricant to aveid
sticking and tearing of the compaonent against
the extrusion tools.

€-3
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FPORGING OF HE SEELL

8-11. Steel Used Early in World War IL Shells
were forged from = steel known as X-1340,
which had the following compaosition: carhon,
0.35 to 0.45 percent; manganese, 1.35 to 1.65
percent; phosphorue, .45 percent maximum;
sulfur, 0.075 to 0.15 percent. These are rela-
tively high percenstages of manganese and sul-
fur. High manganese content was originally in-
tended to secure the required physical proper-
ties (om cooling from forging temperature)
without subsequent heat treatment, mangapese
being a hardensr. The amount by which 0.0]
percent manganese increases the tensile
strength varies with the carbon copleat from
100 to 500 p=i. The increase in the yield
gtrength is somewbat more than this, 50,000
psi, accompanied by good ductility, being easily
attained -with manganege in excess of 1.0 per-
cent, prowided the cooling is rapid and uniform.
While the physical requirements were met in
the smaller shells, difficulty was experfenced
with the 155-mm on account of the higher ratio
of volume to heat-robbing surface. Thig ac-
counts for the decision of the Ordaance De-
partment to adopl 2 steel witk lower manga-
nese content and to obtain the required me-
chanical properfies by heat treatment. This
action also saved comgiderable quantities of
mgnganese, which was in short supply, and
gimplified the work of the forge by eliminating
air-hlast cooling; however, the work in the
machine shop was increased,

6-12. Objections to High Selfur Contont, Re-
duction of the imanganese cootent of (he steel
weald bave pecessitated a reduction in the gul-~
fur in any event, since there iz a Limit to the
am of gulfuy with which mangantse -will
com to form manganese gulfide and thus
rid the steel of the more objectionable iron
sulide, Lower percentages o sulfur were de-
sirable, however, for other reasans. First,
manganese gulfide is almost completely in-
soluble in solid iron. Consequently, when the
iron solidifies manganese sulfide is present in
the mass of metal a5 diserete particles. These
particles, if precent in large quantities, as a
result of excessive sulfur, may bave a dele~
tericus effect on the ductility and impact re-

6-4

sistance of the steel. In general, as far as
steel for ghells is concerned, high sulfur coa-
tent was believed (1) to contribzte to pon-
wniformity in quality; (2) to be responsible for
transverse weakness and red shortness, giving
tise to Jongitudingl cracks at the open end of
the shell; and (3) to occasional surface defects.
High gulfur content does, however, promote
free machining. Bat above all other considera-
Hions, the presence of large quantities of high
sulfur sheli-steel scrap (crop ends, scrap
forging=, lathe chips, etc.) was a2 mensce to the
quality of other steels in the miil whose sulfur
contents were nopmal.

6-13. Steels Used After World War IL Steel
which replaced the older X-1340 k2d the fol-
lcwing composition: carbon, 0.60 percent max-
impum; gilicon, 0.15 to 0.35 percent; manganesa,

1.00 percent maxipum; sulfur, 0.06 percezt
maximum, Maximum percentages of residual
ingredients were givea as follows: mickel, 0.35
percent; chrominm, 0.30 percesnt; copper, 0.25
percent; together with the proviso that the sum
of the percentages of nickel, chromiuvm and
copper must not exceed 0.50. This steel had
no noticeable infleente on the amourt aof work
required in the forge shop. There was a potice-
able absence of any tendency to crack, éespe~
cially at the open end of the forging. The work
of the machine shop, howevar, was increzsed.

8-14. Prevai Shell Steel Specifications, The

chemical requirements of sheil sieels, as of

17 February 1958, are shown in table 8-1.

Grades WDSS 1 and 2 are used for the most
part for 60-mm and 81-mm mortar ghell forg-
ings; also for the 57-mm recoiliess gun shell
The other grades cover all calibers from
37-mm to over 155-mm, in which the yield
strengths vary from 80 000 psi to 80,000 psl.
All shell steel is made by the hasie open-
hearth process to fine grain practice, sidecon
0.15 to 0.30 percent. Bessemer steel never has
been seceptable for shell bodies because of its
low notchk toughness, especially at subzero
tempsaratures, The current specificaticsforhot-
forged artillery shell i{s identified ga MIL-S-
10520C {ORD).

@oor
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Table §-1
Carbon Manganese | Phosphorus Sulfur Silicon
Steel no. percent percent percent percent percent
WDss I 0.14-0.20 1,00-1.30 0.940 max, 0,08-0.13 0,10 max,
wDss 2 0.28-0.34 0,60-0.8¢ 0.040 max, 0.050 max, 0,15-0,30
whes a 4.60 max. 1,00 max, 0,040 max, 0.050 ntax, 0,15-0.30
WSS § 0,65 max. 1.00 max, 0,040 max, 0,050 max, 0.15~0.30
WDSS 6 0.55 max, 1,00 max, 0,040 max, 0,050 max, 0.15-0,30
WDS3 1 0.65 max, 1.30 max, 0.040 max, 0,050 max. 9,15-0,30

In the abovo stesls, lnoidental elements shall aot exceed the follawing: nickel, .25 par-
cent; chromium, 0,20 percent; copper, 0.50 percent; melybdenum, 0.06 percant,

6-15, Shapes From Which Shell For%s Ara
Made. The modere hot-forged ghell b starts
as a billet, parted oil irom round stock or
aquare gtock with rounded cormers. In the
familiar plerce-and-draw process, the square-
stock type has the advantage (more fully dis-
cussed elsewhere) of imposing less severe duty
on the punch, since lateral movement of the
sieel takes place as the die pot is filled, thus
limiting the extent of rearward extrusion

6-18. Specifications. Mllitary specification for
shell steel covering the compositions shown in
the table above are the following.

Federal, QQ-M-151 ~ Metals: GeneralSpec-
ificaton for Inspection of.

Military, MIL-M-11286 — Macroetch Test
and Macrographs of Steel Bars; MIL-M-12286 -
Macroetch Test and Macrographs for Resul-
furized Steet Bars, Billets and Blooms.

Standard, Militayy, MIL-S5TD~129 — Mariding
of Shipments.

These specifications (1) cover the quality of the
steel; (3) indicate permisgible variations for
check analysis; and (3) deal with the matters of
internal soundness, {4) extent of the discard
froza the top and boticm of the ingot, {5) identi~
fication by heat rumber, and (6) surface con-
diticn. They also exhibit permissible variations
from gize and straightness; and deal with sam-~
pling, ingpection, and test procedures. Notes
are also appended on preparation for delivery
and ordering data.

€-17. Shapes and Dimensions of Shell Forgings.
Figure 6-3 gives information on the shape and
dimensions of forgings for 15-mm, 5¢-mm, and
105-zgm shell, These data ware lald down for
World War I manufaciure. The dimensions

shown were standardized at a time when the
Ordoance Department purchased shell forgings
from prime contractors. Later on, when shell
machiners purchased shell forgings directiy
from the forge plants, no fixed cutside dimen-
gions existed. In consequence the same shell
forger made shell [orgings to different dimen-
gions at various times, or even at the same
time, # he had orders from several shell
machiners. The desirability of saving weight
caused changes in these dimensions to the
point where they lost their original signifi-
cance. Cavity sizes, of course, persisted, since
the cavity was flaished In the forge, apart
from the small amount of material removed
by shot blasting.

§-18. Billet Separation. The great majority of
shells are forged from single or double slugs
parted off from the main billet or bar. Sepa-
ration may te effected in various ways, ea-
pecially by (1) shearing, (2} sawing, or (3)
flame cutting; (4) "rick and bDreak” was also
widely used. The first three do not permit
effective inspection of the separated surfaces
for secondary pipes, cracks and holes. Break-
ing does, but slivers and rough breaks occasion~
ally mask hgles and cracks. Moreover, steel
breaks at times with a loose sliver which is
not easily detected if It lies flat azainst the
broken surface. Such a sliver would end up as
a sliver in the cavity and be detected on shot
blasting, causing rejection of the forging.

For shearing, the bar must be heated {o at
least 80°F to aveid shearing eracks. Even so,
if the slugs are not delivered to-the furnace
within a few hours or days at the most, cracks
may develop unless the steel has been heated
to 200°F. Among the methods available for

6-3
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DIMENSIONS OF SHELL FORGINGS
Figure 6-3. Dimensions of shell forgings

separation of the slugs from the bar, shearing  appreciable cooling effact. A thin skin only is
is the cheapest. Bowever, shearing of rounds affected in the second or s0 of contact between
1s Mimited to § inches diameter, although some- high-pressure water and the steel Reheating
what lerger squeres are sheared. Nicldng and of the thin, cooled skin by the heat in the bedy
breaking is the chenpest method for large af the slug is rapid.
shelis. Sawing and flame cutting give square
ends that make it easier to set the slug upright 6-20. Shell Forging. The apparently simple
on the rotary hearth of the heating furnace. process of forging & shell from a heated slug
is actwally beset by many pitfalls. Modern
6-1%, Billet Scale and Desgesling. Shell steel techniques have grown out of extensive develop-
bars, when delivered to the lorge, are covered  ment, Earlier and more direct methods cen-
with a light scale and occasionally with rust.  tered about forcing a punch into 2 round slug
The amount of scale formed and its nature vary  previously raised to forging heat and placed in
with furpace heating time, temperature, and the a die or *pot” which it fited loosely. The metal
composition of the shell steel and of the fur-  rises around the punch, muck after the fashion
nace atmosphere. Scale js abrasive apd ruins of drawing on a heavy steel glove, The load an
tools and dies. A nonretentive scale is desired, the punch under these circumstances is very”
that is, one that can readily be knocked off in  severe, and its life is short. The surface of the
its entirety. BScale on a round slug can be  punch deterlorates rapidly, giving rise to rough
cracked off with an end squeeze; another method cavities which have to be maachired "Wash™
employs serrated rolle, Water jets driven by  beating of the sluge (hasty heating czusing steep
high preasure (3,500 psi) are effective without temperature gradients {rorm the het exterior to




the cocler iaterior) forces the punch to ranto
the side, producing "thick-and-thin' forgings,
difficult to machine and wasteful of steal,

Punches are now made of alloy-sieel and are
labricated. The lecad on the plercing press is
reduced by performing the forging process in
two gteps. First a cup is formed in the preas;
this cup {s then mounted ob a mandrel and
pushed through a serles of ring dles of gradu-
ally diminishing size to draw out the body of
the fﬂrg‘-m:

Pesgidbly the most significant change' between
the two World Wars has been the use of round-
cornered equares in place of rouads for the
slugs. The load an the punch iz reduced, since
lateral flow of the stesl to fill the die reduces
the amount of backward extrusion, ss well as
the work required to change the shape of the
sing to that of a cup.

6-31. Objectives in Shell Forging, The eliort to
produce atcurate, minimum-weight shell forg-

ings arises from the necessity of saving steel.
During a war, shells are manufactured {nastro-
nomical quantities, and demand on steel capac-
ity ia correspondingly heavy. eturn of
serap and chips to the mills reduces the lgad on

] , and is a necessary partof the
material requirement of the openhearth. Trans-
portation {2 another factor. Tools need be con-
sarved. Power used in the machine shop is lesg
X orly a thin roughing cut has ¢o be made,
Weight may be saved at the cutside diameter,
alss an the length and on thickmess at the base.
But encugh metal has to be left to make sure
taat a high percentage of forgings will "elean
up” dering rough turning without leaving any
black spots.

Several distinet improvements have been suc-
cessfui: (1) the so-talled French extrusion
process, in which a plunger moving downwards
within a c¢ylindrical die extrudes the slug over
a punch which sits upright with its nose within
the die; (2) use of mechanically operated
presses, such as bulldozers and upsetters; (3)
application of eross roils (familiar in the man-
wfacture of seamless tube) to the extension of
the cup produced by the plercing press; (4) the
"one-ghot" process, in which the base of the
die drops downwards under a controllable pres-
sure, thus minimizing rearward extrusion ofthe
stes] and relieving the load on the punch,

ENVIRONMENTAL TE(nseo.

6-23, The Ors-Shot Method, Figure 6-4 illua-
trates diagrammatically the progresaive stages
in the ane-ghet plercing process that ia cred-
fted with producing amocth, satin-like cavities,
The prafile of the plercing punch must, of
course, be that of the cavity in the shell. Since
the ordinary higheexplostve aheutum&a :ial.ﬂ!
large length-to-cavity diameter ratio, the plerc-
ing punch is much longer and more glender than
the punch required for the more famillar
double~cperation sequence of plerce and drav.
Provisicn of a retreating base in the die averts
‘the Umitations enccuntered when shells were
pierced in one go-

In the ome-shot process, Irlction between the
exterior of the slug and the dle tends to hold
the forging against the die walla, whils the
punch makes its ‘way Llmto the.lsterior of the
siug, extending it as the bage of the die drops
when the thrust upon it exceeds a predeter-
wmined adjustable value, Slug temperatures must
be high and heating should be uniform if “run-
cut" of the long and relatively slender punch is
to be avolded. A modification of the one-ghot
proceas calls for thd use of a second press
where the bottom of the forging is met.

Figure 6.5 iz a diagrammatic cross-section
thirough a "one-shot”™ press. The piercing
punches are fastered to a turntable which Is
indexed 90° after each plereing operaticn Thia
gives the punches a chance to coal off and to
be lubricated for the subsequeat operaticn.
After the first turn through a right angie, the
punch which has just been at work is sprayed
with ofl. Ancther quarter turm and it is im-
mersed in oil. A third quarter turn and itis
in the inspection positica. The means whereby
the base of the die (marked "resistance pin")
descenda as the pressure upon it exceeds a
predetermiced pressure are clearly in evi-
dence. This relie! pressure is adapted to the
variable resislance of shell stee]l at forging
heat to change of shape; and to variations in
the {rictiopal resistance of the intericr of the
dle with wear. Punches in this operaticn have
to be carefully guided, as indieated by the ex-
tensive punch guide on top of the dle.

8-23. Hydraulic Piereing for Subsequent Draw-
ing, In the process described In the preceding

paragraph, the entlte action takes place in the
plercing die unless a second operation to set
the bottom of the forgisg is used. The greatest

8-7
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Figure 6-4. Progressive stages of one-shol piercing method

part of high-explosive shell manufactured dur-
ing World War II, however, was forged in two
major operations, the “pierce” and the "draw™.
Many minor variations of the piercing or “cup-
ping" operation appeared. Sometimes the die
pot was inverted, the punch entering from
below, partly to facilitate the removal of scale
but principally {o secure comcentric entry of
the punch. If a cylindrical or prigmatic slug is
placed in a tapered die set upright, it tends to
rest against one side of the die, causing eccen~
tric entry of the punch. There is less liklihood
of this happering in the case of an inverted
dié. Figure 6-6 shows the arrangement of the
tools of a hydraulic press for inverted piercing.

6-24. Round Versus Sguare Slugs. During World
War II the use of roond stock for shell slugs

was restricted, on account of its higher cost
as compared with round-coreered square bil-
lets. But there is less rearward exirusion,
that is, flow of metal in the directon opposite
to that of punch travel. In fact, in the early use
of the round-coroered square it was hoped to
avaid rearward extrusion (with its comseguent
erosion of punch and die) by making the area
of the originzl square equal to that of the final
anmilus. Actually the slug is shortened by the

s8-8

pressure of the punch until frichion between
die snd slug takes hold and lateral displace-
ment supervenes. Finally the excess metal in
the die extrudes rearward toward the end of
the piercing stroke.

The maximum squzre is determined by the
consideration that the steel displaced from
the cavity by the .punch maust be sufficient to
fill the f¢ur segments between the billet and
the die; otherwise the forging would not fill
the die. If S {s the measure of the side of the
square and r the radius of the corner, then for
egquality between the area of the original round
cornered square and the final anoulus

82 - 3.222:5 + 245 r° = 1.3754%

8-25. Drawing After Piercing. Figure 8-7 ex-
hibits a typlcal draw bench with solid ring

© dies. As previously indicated, the forge work

required to produce a shell is divided bafween
the plercing press and 3 spbsequent draw. The
drawing operation mgy be carried oot on a
mandrel which pushes the cup through 5 series
of ripg dies of successively smaller diameter.
Instead of solid rings, rollers may be used; or
hymped rolls may be exployed for the purpose,
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as shown in figure 6-8, While the shape of the
piercing punch is determined by the experience
of the tool designer, the profile of the draw-
bench mandrel must, of course, be that of the
cavity in the sheli. Likewise the diamecter of
the last ring die is determined by the diameter
of the shell, that is, it must not be less than
this. Actuaily, of course, sufficient metal must
be left on the outside to*’cleanup”™ on machiniag,

ENVIRONMENTAL TECHNOLOGY
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The cavity i{s merely shot-blasted, and litile
metal is removed in the process,

§-26, The French Extrusion Method of forging
shell foreshadows the modern techmigues of
cold extrusien which will be described later.
Tne principle is illustrated in figure §-9. A
slug, raised to forging heat, is placed in the
die (B). The punch (C) then moves farwardto
cause flow through the annular space between
the die (B) and the mandrel {A), the action being
continued until the desired base thickness of
the forging iz secured. The process can be

‘readily carried out on a bulldozer. This simple

method of forging high explosive shell attracted
less atteption during World War I than it
merited, partly oo account of the uncertainty
concernlng the ouiside diameter of the forging.
Some care is necessary in the adjustment of
the relative axial position of thé die (B) and the
mandrel (A), and consequently of the charac-
teristics of the annular orifice between ther,
to ensure satisfactory performance.

6-27. Progressive Piercing on the Upsetter.
The origin of the force that does the workin
forging a shell from 2 glug is a matter of little
moment; granted that adeguate force iz avail-
able. A/ hydraulic press produces a steady
thrust, but a crank and flywheel combination
produces a variable thrust. The thrust may be
as great near the dead center as the several
parts of the poachine will withstand, but it de-
clines rapidly toward crank positions at right
angles to the dead center.

Given a sufliciently powerful press, the job of
forging a shell ghould apparently be completed
at ong heavy stroke; nevertheless, a series of
operations is necessary, if for no other reason
than that the epergy capacity of the system per
revolution of the flywheel is a limiting [actor.
The segquence is best interpreted by reference
to figure 6-10, entitled '"Upsetier Forging With
2 Collar.” In brief, the bar, one end of which
has been heated while the other serves as a
tong hold, is pushed against a stock gage and
gripped by the closing dies. In the first push
(not shown in the diagram) the purch upsets the
end of the bar apd splinters the scale. There-
after, the stock is pushed forward to the gage
a second time after turning through 90°. Sub-
sequent events may be foliowed from the dia-
gram. After each thrust of the pitman carrying
the head in which the punches are mounted, the

6-9
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split die opens, one half moving under toggle
action to enable the operator to transfer the
stock from one impression to the next below.
In this way the tinal form of the forging is
rezched. Rowx or sguare stock may bt used
in the upsetter. The latter has the advantage of
being readily gripped in the dies, despite rea-
sonable variations in size.

6-28. The Effect of Water Sprays on Hot Forg-
inge lies in the extent to which the hot forging
is cocled. With modern shall steelg, no injury
results as long as the owter layers remain
above the critical temperature; however, if
surface cooling is continued until the tempera-
ture falls to the “dblue heat" (around T00°F),
the deformability of the steel becomes low;
steel tends to {racture at thig temperature like
cast iron Ordinarily this does not happen.
Even the hydraulic descaling of the slug with
cold water under a pressure of 2,500 psi ap-
pears to have no injurious effects. In any case,

i
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N
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Figure 6-9. French extrusion process
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even U fine hair-lke cracks shoald for=— —=
the outside of the forging, aoy injory Lo
water would be removed in rough trmg

Cracks in the cavity would be more serices,
both because of the greater difficwity & b
servation and on account of the small amo==t
of metal removed by shot blasting, Caref=l
investigation, in ¢ases where water was fresiy
sprayed in the cavity for periods in excess of
normal, falled to reveal any cracks from tos

cauge.

6-29. Economics of Shell Fo . The cost of
producing a usable shell forgirg is the sum of
many minor and a few major jterms, These =~
clude the cost of the steel, freight, unloadizg,
billet geparation, transportation to furmace,
heating, descaling, forging, cooling, inepectics,
hospitalization, and lo2ding. Coupled with these
costs are those for supplies, such as fuel,
retractories, materjal for tools, packings, Ju-
brication, overhead ian the form of interest,
depreciftion of buildings and equipment, in-
surance, taxes, management and other forms
of indireet labor; &ll of these must also be

tncluded in ccat appraisal.

In making an appraisal of the different tech-
piques of forging shell, the method which
proves most economical for one size of shell
may not be the cheapest for another. For ex~
ample a 75-mm HRE shell forging is most
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economically made oo the upsetier; the up~
setter, bowever, is the most expensive method
af making the 105~-mm.

6-30. Comparative Study of Shell Forging Meth-
ods. Certain considerations other than cost
enter inty the selection of equipment to forge
shell. These are {}) what type of equipment is
best adapted to rapid conversion on the out-
break af war; (2) what forging equipment zhould
be immediztely available, without conversion,
if urgent necessity should arise; (3) the degree
of skill required in any given method, since a
process than ¢an be operated by unskilled Labor
has the advantage of a quick start,

An ASME study on "The Forging of H.E. Steel
Shells” tabulates the various items of cost
entering into the manufacture of 720,000 shells
by various methods, for four different sizes of
shells, namely, 75-mm, 90-mm, 108-mm, and
155-mm. The figures relate to 1943, In the
fina! analysis no large differences, with one or
two exceplions, exist among the various meth-
ods. Total cost divided by number of shells
results in the following average dollar values
of the four shell sizes:

For the 75-mrm shell forging,
577,500/720,000 = 30.81

90-mm shell forging,
877,800/720,000 = $1.22

10§-mm shell forging,
1,188,600/720,000 = $1.65

155-mm shell forging,
3,443,000/720,000 = $4.78

Slug weights for these shell sizes were, ap-
proximately, 13, 30, 42, and 128 pounds, re-
sgectively. The costs per pound of forged shell

are:

4.3 cents for the 75-mm
4.1 eentg for the 90-mm
3.9 cents {or the 105~-mm
3.7 cents for the 155-mm

Certain items, such as real estate and build-
ings, taxes, burden, overhead, and other more
or less fixed expenses, are no¢t included in
these figures,

§-31, Inspecticn of Shell Forgings. Forgings
are inspected for sourdness and adherence to
dimensions. Inspection procedures fall into the
followirg categories:

1. Inspection for Soundness.
Soundnees of Base
Seams and slivers
Secoring or roughress of cavity
Scale pits
Gas pockets or blisters
Torn cavity
Tear drops
Cracks in nose end after nosing
2. Inspection for Adherence to Dimensions.
Outside diameter
Diameter of cavity
Length of shell (clean metal)
Thickness of hase
Eccentricity
Ovality
Length of taper in cavity
Ballooning of cavity (double nose)

8-32. Inspection Before Heating. The principal
defects encountered in the slug are (1) un-
soundness of the center caused by pipe; and
(2) surface seams and laps. Pipe is an unusual
extension of the cavity which forms under the
upper ¢rust as the ingot ecools and shrinks. This
defect is nsually removed by cropping in the
mill; but incomplete removal may cause un-
sound cores and basal porosity. Shells are pro-
tected against premature detonaHoo from this
cause by a rolled steel plate, welded to the
base. Experiments to determine the possibility
that basal poresity will cause detonalion within
the gun tube indicate that the riskis very small.
It is, however, a chance that ¢annot be taken.
Pipe is detected by sawing and macroetching
the ends, and sometimes the middle, of the bar.
Billets § by S inches, or larger, are particu-
larly subject to unsoundness, hence the ends of
each slug are usually examined.

6-33. Inspection After Forging. Inspection after
forging is done before the forging has ccoled.
The principal checks are made for cancentricity
and thickness of base. This is followed by a
cold inspection prior to ma¢hining. "Tear drops™
and "torn cavities” arise {rom the same cause.
The meiting point of the steel skin in the cavity
is lowered by the addition of the carbon in the
graphite lubricant used on the punch, and may
liquefy in flakes or globules which weld them-
selves ta the wall of the cavity. The bordis
not secure. The shot blast sometimes removes
the flakes and the tear drops may be chiseled
ont,

6-13
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SECTIONONE Introduction

1.1 BACKGROUND

The purpose of this Field Sampling Plan (FSP) is to establish the sampling strategy. sample
locations, and the procedures and protocols to be followed during implementation of site-specific
environmental baseline survey (SSEBS) at the St. Louis Army Ammunition Plant (SLAAP)
located at 4800 Goodfellow Boulevard in St. Louis, Missouri. This document was prepared on
behalf of the U. S. Army Corps of Engineers (USACE), Kansas City District and the U.S. Army
Aviation and Missile Command (AMCOM), Huntsville, Alabama under URS Contract number
DACW41-96-D-8014, Task Order 0019,

This FSP constitutes Part [ of the Sampling and Analysis Plan (SAP). Part II of the SAP is the
Quality Assurance Project Plan (QAPP). This FSP is organized into elcven sections and the
contents of each section are discussed below. References are made to figures from the
comprehensive EBS report completed by Tetra Tech EM, Inc. (TTEMI, 2000). The referenced
figures from the comprehensive EBS are included in Appendix A.

¢ Section 1.0 — Introduction
- Presents an introduction to the SAP and this FSP, including site history, environmental
setting, an overview of site operations and process knowledge. and a summary of the
comprehensive EBS.

e Section 2.0 — Project Organization and Responsibilities
- Identifies organizations, roles, and responsibilities for key personnel to be used during the
field activities.

¢ Section 3.0 — Sampling Program Rationale
- Presents a sampling strategy based on the data quality objective (DQO) process.

e Section 4.0 - Field Activities
- This section presents a description of the field activities, the rationale for conducting the
activities, the field protocols to be used during the activities, and laboratory analysis for
the planned saipling activities.

¢ Section 5.0 — Sample Chain-of-Custody/Documentation
- Presents details regarding sample documentation including field logbooks, sample labels,
sample collection field sheets and chain-of-custody.

¢ Section 6.0 - Sample Packing and Shipping
- Presents details regarding sample packaging, shipping and archiving.

¢ Section 7.0 — Investigation Derived Wasie
- Presents details regarding handling, storage, and disposal of investigation derived waste.

e Section 8.0 — Daily Chemical Quality Control Reports (DCQCR)
- Presents details regarding quality control reports.

URS IKSE2 19. 0 1WORKPLANSWAS_FSPORAFT FSP.DOCU 7-AUG-01WFKS6219.01148 ] - ’




SECTIONONE introduction

e Section 9.0 — Corrective Actions
- Presents a discussion of corrective actions for non-conformances identified in the field.

e Section 10.0 - Project Schedule
- Presents a schedule for the field activities and reporting associated with this FSP.

¢ Section 11.0 - References
- Presents references that are relevant to the basis of this FSP.

1.2 SITE HISTORY

The St. Louis Ordnance Plant (SLOP) was constructed in 1941. SLOP was a 276-acre, smal!

arms ordnance plant that produced 0.30- and 0.50-caliber munitions. [n 1944, 21.05 acres in the
northeast portion of SLOP were converted from small arms munition production to 105-
millimeter (mm) Howitzer shelt production and this portion was designated as SLAAP.
Additional land was acquired on the north side of SLOP (see Appendix A, Figure 6-1).
Currently, the SLAAP property contains eight unoccupied buiidings that were used to house
SLAAP’s main operating processes.

After World War II, SLAAP was placed on standby status. It was reactivated from November
1951 to December 1954 and again from November 1966 to December 1969 10 support 105-mm
Howiizer shell production. The plant was maintained and operated by the Chevrolet Shell
Division of General Motors from 1951 until 1958, by the U.S. Defense Corporation from 1958 to
1966, and by the Chevrolet Motor Division of General Motors from 1966 unti! 1972, when
Donovan Construction Company was awarded the maintenance and surveillance contract,

In 1984, buildings at SLAAP were renovated to house filing and administrative operations by
more than 500 personnel from the U.S. Army Aviation Systems Command (AVSCOM). From
1986 to 1990, SLAAP was under the command of the U.S. Army Armament, Munitions, and
Chemical Command (AMCCOM). in 1989, the Department of the Army determined that
SLAAP was no longer required to supports its munitions mission, and mest industrial equipment
was removed from the plant. In 1990, plant ownership and control were placed under the U.S.
Army Aviation and Troop Command (ATCOM). As of 1993, SLAAP maintenance and
surveillance aclivities were being subcontracted by Donovan Construction Company to Plant
Facilities and Engineering, Inc. (PFE). Since 1998, SLAAP has been vacant and under the
control of AMCOM.

1.3 ENVIRONMENTAL SETTING

This subsection summarizes the topography, regional geology, hydrogeology, endangered
species, archeology, and wetlands associated with the SLAAP property.

1.3.1 Topography

SLAAP s located in the southern portion of the Dissected Till Plains Section of the Central
Lowland Province. The topography of this area consists of rolling uplands with slopes of 210 5
percent, and elevations range up to 550 feet above mean seu level. The elevation range within a
2-mile radius of the SLAAP property varies between 500 and 550 feet above mean sea

URS 11KS6213.01WORKPLANS\RS _FSP\DRAET FSP.OGCA7-AUG-01FKE6219.0Mna9 | -2



SECTIONONE Introduction

level (msl), with the general topography sloping gently to the south (EDR. 1999). As reported in
the Installation Assessment of St. Louis Army Anmunition Plant, the SLAAP property is
bounded on the north by Interstate 70, on the west by Goodtellow Boulevard, on the south by
PURO Chemical Division {(PURO) (located in a portion of the former SLOP site}. and on the
east by Riverview Boulevard (USATHMA, 1979).

1.3.2 Regional Geology

The geology of the SLAAP property includes surficial deposits consisting of windblown silts and
clays known as loess. The loess was derived from the Missouri River flood plain during the
Pleistocene Epoch about 2 million years ago. The loess is overlain by a layer of clay and silty
clay alluvium (USAEHA, 1993). Based on soil borings drilled to investigate underground
storage tanks (UST) and other borings completed during the comprehensive EBS. the alluvium
layer is 20 to 25 feet thick and the loess layer is 40 to 45 feet thick (USAEHA. 1993) (TTEMI,
2000). Loess deposits are present to about 25 feet below ground surface (bgs). and silty clays
and clays are present to about 20 feet bgs at the SLAAP property (USATHMA. 1979) (TTEML,
2000). Except for approximately 3 acres, most of the SLAAP property is covered by asphalt or
butldings.

Bedrock in the area consists of flat-lying sedimentary formations made up mostly of limestone
and dolomite. A slight, regional northeast dip has been modified by several minor folds or
flexures that trend northwest to southeast. A soil test boring drilled in 1971 at the SLAAP
property revealed that medium-hard, light gray, medium- 1o fine-grained limestone 1$ present at
64.9 feet bgs. This formation is St. Genevieve limestone of Mississippian age and is overlain by
42.6 feet of medium-hard, light yellow to gray, sandy clay shale of lower Pennsylvanian age
(USATHMA, [979).

1.3.3 Hydrogeology

Bedrock units in and around St. Louis are capable of yielding varying amounts of groundwater.
Well yield depends on site-specific geologic and well characteristics. Most wells in the St. Louis
area yield a maximum of 50 gallors per minute from depths down to 800 feet bgs (USATHMA,
1979). These wells are screened in limestones and sandstones ranging in age from Mississippian
to Ordovician. Water yields of up to 1,955 gallons per minute {gpm) can be expected from wells
drilled in thick alluvial deposits that contain Jittle silt or clay-hike material. However. no potable
water wells are reported 1o exist within 3 miles down gradient of SLAAP (USAEHA. 1993).

Regional groundwater flow in the SLAAP area is north-northeast toward the Mississippt River.
The runoft in St. Louis County discharges to the Missouri River to the north, the Mississippi
River to the east, and the Meramec River to the south. No surface water is present on the
SLAAP property. Storm water on the property is collected by caich basins that discharge 1o the
Metropolitan St. Louis Sewer District combined sewer system.

1.3.4 Endangered Species

Except for small grassy areas. the SLAAP property is covered by buildings and asphalt. The
closest body of water, the Mississippi River, is located about 3 miles from the property. No
endangered or threatened species have been identified on the property. According to the
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Missouri Department of Conservation, the transfer, outgrant, or disposal of the SLAAP property
will not impact any endangered species or cause sensitive environment concerns in the vicinity
of the property (Missouri Department of Conservation, 1993).

1.3.5 Archeology

SLAAP is located across the Mississippi River from the American Bottoms archeological region.
In 1985, an archeological overview and management plan was prepared for SLAAP. According
to the plan, no known or identifiable potential archeological sites are located on the SLAAP
property. Most of the SLAAP property is asphait-paved or covered by structures: therefore,
much of it has been impacted by some type of ground disturbance. It is doubtful that any
surficial archeological sites remain on the SLAAP property. However, the existence of
subsurface archeological deposits is possible (Woodward-Clyde Consultants, 1985).

A letter from MDNRs Division of State Parks dated June 21, 1994 indicates that none of the
SLLAAP structures are eligible for inclusion on the National Registry of Historic Places (MDNR,
1994).

1.3.6 Wetlands

A 1994 National Wetlands Inventory map of the area within 2 miles of SLAAP was reviewed to
identify surface water bodies and wetlands. According to the map, the closest wetland 1s
approximately 1.4 miles east of SLAAP, and another wetland lies approximately 1.5 miles
northwest of SLAAP. No wetlands were identified on the SLAAP property or in its immediate
vicinity (EDR, 1999).

1.4 OVERVIEW OF SITE OPERATIONS AND PROCESS KNOWLEDGE

This section presents an overview of the manufaciuring activities conducied at the site, as
reporied in the comprehensive EBS report (TTEMI, 2000). Since construction of the facility in
1941, SLAAP has supported two primary production missions. First, several of the SLAAP
buildings were utilized in support of 0.30-caliber munition production as part of SLOP
operations from 1941 through 1944. Second, SLAAP was utilized to produce 105-mm Howitzer
shells during intermittent operation phases from 1944 through 1969, Accordingly. an overview
of each of the production missions is presented in the following subsections with respect to
general site layout, summary of the product processes, and building descriptions. Tables 1-1
through 1-11 provide a summary of the operational information with respect 1o both production
missions for each of the SLAAP buildings.

1.4.1 Manufacturing Processes from 1941 to 1944

General Site Layout

Appendix A, Figure 6-1 shows SLAAP’s north property boundary when it was part of SLOP
from 1941 through 1944, SLAAP’s north boundary ended along the north side of the train tracks
that served former Building 202 ABC (now Building 3). In the extreme northwest area, the
property boundary extended approximately 280 feet north 10 accommodate a parking area
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measuring approximately 360 by 280 feet. Except for a guard house (Guard House 209 E), no
buildings or manufacturing activities appeared to have occurred at areas north of the railroad
train tracks that ran north of Building 3. Residential housing units were located to the north of
the SLOP property.

The small arms ammunition (0.30-caliber) production unit was comprised of a 0.30-caliber
production building (Building 3), a 0.30-caliber loading building (then referred to as

Building 202D, now Building 5), a 0.30-caliber primer insert building (then referred to as
Building 202E, now Building 6) and a powder canning building (then referred to as Building
202F and later converted to the acetylene production [Building 9], now demolished). Other
buildings included the powder storage building (Building 202H, now demolished), oil storage
buildings 202 J and 202 K (now demolished but originally located south of Buildings 5 and 6,
respectively), Guard Houses 209 and 209 F, and Building 236 D. Guard House 209 was located
on the northeast area of the property on Riverview Boulevard. Guard House 209 F was located
at the northwest parking area entrance. Building 236 D was a fire equipment house, which is
now attached to the SLAAP Compressor Building (Building 4).

Underground tunnels connect Building 6 to Building 3, Building 5 to Building 3, and Building 6
to the former SLOP Building 203, which is now part of the CONTICO Company. These
underground tunnels were used to extend high-pressure steam, treated de-ionized water, and
other utilities from SLOPs centralized service center to the SLAAP buildings.

Summary of the Production Process

The 0.30-caliber ammunition round consists of a brass cartridge case, a projectile, powder, and a
primer. Manufacture of the cartridge case began with a brass cup. The cup was shaped through
a series of cold forming operations, including drawing and other shaping processes. The brass
was annealed (heated evenly while maintaining the heat level) at various times during the
shaping process to eliminate metal stresses caused by the drawing operations. The brass was
also pickled (treated with sulfuric acid) to remove metal oxides. Lastly, the brass was washed
and dried to remove the sulfuric acid and associated moisture.

Procedures for fabricating the projectile were similar to those used to shape the cartridge case.
Each projectile had a copper jacket shaped through a series of drawing and shaping processes
similar Lo those employed during production of the cartridge case. A lead core (produced
elsewhere) was inserted into the copper jacket (ball ammunition) in bullet assemoly machines.
Armor piercing rounds contained hardened steel cores instead of lead cores.

Smokeless powder and primer (both produced elsewhere) were added 1o complete the round. A
primer such as lead styphnale, was added to the base of the cartridge case after the case was
pierced and waterproofed with a varnish (shellac). This operation took place at what is now
Building 6. A small quantity of smokeless powder was loaded into the cartridge case and the
projectile was assembled and crimped. The loading, assembling, and crimping operations were
conducted at what is now Building 5.

Appendix A, Figures 6-2 and 6-3 show the areas in Building 3 where specific 0.30-caliber
ammunition manufacturing operations took place on the first and second floors. respectively.
Appendix A, Figure 6-4 shows the locations of manufacturing operations within Building 5 and

URS IAKI5219 (HWORKPLANSIWRAS_FSPMORAFT FSP DOCVIT-AUG-IFKSE219.019 1 '5



- .-I : - - - -‘ - - - - - - -‘ ‘- - - - -
B ] 3 " .

SECTIONONE intreduction

6. Each of these process areas, as well as those support processes conducted in Buildings 202 F,
J, and K, are discussed in detail below.

Building 3, First Floor

For ease of reference, text discussing the layout of Building 3 will cite locations of alphanumeric
building [-beams and columns as originally designated in record drawings as shown in
Appendix A, Figures 6-2 through 6-4. This grid system designates the furthest north 1-beam row
as Row A. The I-beam number 1 is designated as the furthest west I-beam Row. Thus, I-beam
B2 1s the second I-beam from the north end of the building, and the second I-beam from the
building’s west wall.

Materials were received at the loading dock between I-beam Rows A and B and Rows | through
Row 11, where a 3-ton hoist unloaded case cups, ball jackets, armor-piercing jacket coil stock
and other raw materials. Raw malerials were stored either in the southwest corner of the
building between I-beam Rows H and L, and 2 and §, or at the coil stock storage area between I-
beam Rows 4 and 10, and C and G.

Coil reels were fed to either seven jacket blank and cup machines or to four-base blank and cup
machines located in the aisles between l-beam Rows 9 and 11, and C and H. Nine first-draw
machines and |1 second-draw machines were installed in the aisles between I-beam Rows |1
and 13, and B and H. Twenty-eight bump machines were aligned in pairs between I-beam Rows
13 and 14, and B to H. A soap mixing room with two mixing systems was located in a room at [-
beam Row [3 between I-beams A and B. The soap was used in pickling operations on the
second floor. Fourteen third-draw machines and 10 first-trim machines were located along the
aisle between I-beam Rows 14 and 15 from Rows B through H. Nineteen first-draw machines
were located east of I-beam Row 15 between Rows B and H. Eighteen fourth-draw machines
were located next to I-beam Row 16, nine on the east and nine on the west side of I-beam

Row 16 between Rows B and H. Twenty-nine second-trim machines, nineteen on the west and
ten on the east were located along I-beam Row 17 between I-beams B and H. Thirty pocketing
machines were located along I-beam Row 18 between Rows B and H. The aisle between Rows
19 and 20 was occupied by 30 heading machines arranged in a similar fashion as the pocketing
machines between l-beam Rows B and H.

A second loading dock was located between I-beam Rows 15 and 17 west of the electrical
transformer vaull vetween I-beam Rows A and B. Scrap salvage. including a baler system, was
located in a room confined between 1-beam Rows A and B and Rows 17 and 21.

Open corridors or aisies were maintained between 1-beam Rows B and C and between 1-beam
Rows G and H throughout the first floor of Building 202 ABC. A maintenance area and a 100l
and machine shop were located west of the storage area between I-beam Rows 5 and 9 from -
beam Rows H to L.

Six Salem annealing furnaces, each equipped with independent turbo compressors, product
elevators and quench tanks, were located between I-beam Rows 10 to 17 on the south side of the
building. The product to be annealed was fed from the second floor through rectangular hoppers
located on the north side of the furnace that connected directly to the annealing furnace drive
system. The product was then quenched and transferred to the second floor by elevators located
south of the furnaces.
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South of [-beam Row K, between I-beam Rows 17 and 20, were 27 jacket trim machines, 23 for
ball jackets and four for armor-piercing jackets. Twelve jacket firsi-draw machines. nine
dedicated for ball jackets and three for armor-piercing jackets were located south of I-beam Row
H between [-beam Rows 17 and 20. Twelve jacket second-draw machines were located north
and south of I-beam Row J between Rows 17 and 20. Eighteen jacket third-draw and three
Jacket fourth-draw machines were located in the aisle between I-beam Rows J and K and Rows
17 through 20.

An air compressor room was located between I-beam Row 24 and 25 and A and B. Loading
docks were located in the open bay between I-beam Rows A and B from Rows 26 to 32, and
from I-beam Row 34 to the east end of the building.

Cup manufacture began in the bay between Rows 21 and 23 and C through G. Up to 47 head-
turning machines (16 west of I-beam Row 22 and 31 in the aisle between 1-beam Rows 22 and
23) were mounted on benches. Spiral chutes and elevators on the north and south ends
transferred product between the first and second floors . Three vibrating feeders. fifteen body
annealing furnaces, and an elevator were located just east of [-beam Row 23 from I-beam Rows
C through G.

Twenty-nine taper and plug machines were located east and west of I-beam Row 24. These
machines received product from two spiral chutes located next to I-beam C24 via feeders and
belt conveyors. Product from the taper and plug machines was transferred to a belt conveyor
located at floor level that discharged to the product elevator located near [-beam G24.

Twenty five finishing and trimming machines were located along I-beam Row 25. A spiral chute
fed product from the second floor to a vibrating feeder. The vibrating feeder discharged to a feed
belt conveyor that supplied the finishing and trimming machines. The product was then
transferred to an elevator located on the north end just northwest of I-beam C25.

Mouth and neck annealing took place between [-beam Rows 25 to 27 and C through G. The
aisle between I-beam Rows 25 and 26 and C through G housed one annealing laboratory.
Twenty-four mouth and neck annealing machines were located in the bay between Rows 26 and
27. Casings were transferred from the second floor by a spiral chute and vibrating and rotary
feeders to the mouth and neck annealing machines from the south end. The annealing machines
discharged the casings to an elevator, rotary feeder and feed belt to the 30 final inspection
machines located along I-beam Row 27. The casings were then transferred to the piercing
machines by an elevator located at the south end of the final inspection machines southeust of I-
beam G27.

Fifty bullet assembly machines, approximaiely thirty-six for ball bullets and fourteen for armor-
piercing bullets, were located in the area between I-beam Rows 22 and 28 south of Row H to the
south wall, leaving aisle space near the south building wall. The finished cartridge storage area
was located between I-beam Rows B through G through the east end of the buildings. An
inspection area was located east of the bullet assembly area between [-beam Rows 28 to 33 south
of Row H. A cafeteria with a kitchen and a men’s locker room were located at the southeast
corner.
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Building 3, Second Floor

The west end housed a canteen area with a kitchen, storage room, fan room, and women's and
men’'s locker rooms. The canteen was located between I-beam Rows B and G, and 1 and 8. The
locker rooms were located south of I-beam Row G from Rows 1 through 9.

The same manufacturing operations described {or the first floor were supported or performed on
the second floor. Hoppers transferred cartridge case product from the second floor to the first
floor and elevators conveyed product from the first floor to the second floor. The hoppers and
elevator were located at the blank and cup, first-draw, second-draw, bump, third-draw, first-trim,
fourth-draw, second-trim, and pocketing and heading machine lines from I-beam Rows 10 to 20,
between I-beam Rows C and G. Similarly, the bullet jacket draw area included floor hoppers
that conveyed bullet jackets to the first-draw, second-draw, third-draw and fourth-draw and
jacket-trim areas. This area was located south of [-beam Row H between I-beam Rows 17 and
20.

Six 2,000-pound Salem picklers were located south of I-beam Row H between I-beam Rows 10
and 17. Each pickler was equipped with an independent pickling tank with vent system, acid
rinse, cold-water rinse, hot-soap bath, hot-water rinse and dryer. Each pickler was placed within
a drainage area with independent floor drains connected to the building sewer system. Six floor
hoppers fed the Salem furnaces on the first floor. The hoppers were located north of I-beam
Row J between I-beam Rows 10 and 17. Two product washers served by a common floor drain
were located south of I-beams H10 and Hil. Two more washers, each with a dedicated floor
drain, were located along the north building wall south of I-beams B14 and B17. Two wash-and-
dry machines were located in the cartridge draw area, each with independent floor drains. One
machine was located between [-beams C13 and C14, and the other was located south of I-beams
B18 and B19. Aisle space was maintained in the second floor of Building 202 ABC between I-
beam Rows 20 and 21, at the north side of [-beam Row H, and along the south building wall.

Seven product washing machines and two drying machines were located between [-beam Rows
20 and 22. Two soap mixing machines and five wash barrels were also located in this area
between I-beam Rows C and E. Four head-gauge shaker tables were located between the head
turning and body annealing lines. A roller conveyor on the floor was used to transfer baskets
used to feed the Lindberg furnaces located south of 1-beams C25 and C26. Pichi., and rinsing
units, six wash barrels and two dryers were located in the bay between [-beam Rows 25 and 26
from Row D to just south of Rc.. G.

Two fuel gas mixing systems were located in a room south of the north building wall between I-
beam Rows 24 and 25. A washer was south of I-beams G24 and G25.

The hoppers that fed the 50 bullet assembly machines were located between [-beamn 22 and 28,
south of I-beam Row H though the south wall, leaving aisle space near the south building wall.

After final inspection, the cartridge cases were transferred to the Primer insert Building
(Building 6) by an overhead conveyor belt.

A 5-day cartridge storage area was located between [-beam Rows 29 and 34, and B and F. Four
cartridge clip assembly units were housed between I-beam Rows 34 and 35. and between the
north building wall and I-beam Row E. Forty-eight gauge and weight stations were located
between l-beam Rows 28 to 37, and F and H. Five labeling and packing machines with a gravity
roller conveyor and spiral chute to the first floor storage area were located between l-beaim Rows
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36 and 39 in the northeast corner of the building. Five Inman partition machines were located
next to the east building wall between I-beam Rows F and H.

A loaded scrap salvage area was located between I-beam Rows 29 and 31 north of the south
building wall. Primed cartridges inspection benches were located north of the south building
wall between I-beam Rows 32 and 34. The inspection layout room was located along the south
building wall between I-beam Rows 34 and 36. The southeast corner of the second tloor was
utilized as a women’s restroom and locker room.

One overhead bridge connects Building 3 to Building 6 via the bridge between 1-beam Rows 27
and 28. This bridge conveyed cartridge cases from the final inspection line for primer insertion.

Building 5

Appendix A, Figure 6-4 shows the former manufacturing areas from the first floors of Buildings
5 and 6. Five 0.30-caliber powder loading, assembly and crimping stations (four on the south
side and one on the northeast side) were located in Building 5. This building did not have
automatic loading machines. Four case shakers, one at each of the south stations, were used o
supply cases for powder loading. Roller conveyors transferred cases from the case shakers to the
powder loading compartment.

Four jacket shakers, one at each of the south stations, were used to supply ball or armor-ptercing
jackets for bullet assembly. A second conveyor system transferred loaded cases 1o jusl outside
the independent assembly compartment, where the jacketed bullet was attached to the loaded
cartridge case. The assembled bullet was crimped at one of the four independent crimping
compartments. The cartridges were then identified in one of the four identifying units, inspected,
and conveyed to the second floor of Building 3 for further processing.

It appears as if a station at the northeast corner of the building was a non-operational spare
station. This station contained only powder loading, assembly, and crimping compartments and
machines. No ancillary conveyor systems, tables, inspection benches, case and jacket shakers or
identifying units were present. Other equipment on the second floor included the elevator and
the conveyor system that brought the product from the first floor of Building 5 to the second
floor of Building 3 tc :»~ gauge and weight area. No other equipiment was installed cn the

second floor of Building 5.

Building 6

Appendix A, Figure 6-4 shows manufacturing areas in the first floor of Building 6 where ten
primer invert machines and 36 primer insert machines were located. A laboratory equipped with
service and primer drop test benches was located in the southeast corner of the building. Four of
the primer invert machines were located in the middle section of the building, two along the
south building wall and two along the north wall. The other six primer invert machines were
located in the extreme southwest corner of the building, south of the locker rooms.

Thirty-six primer insert machines were located along the middle section of the building.
Cartridge cases were fed from the overhead conveyor belt. into a spiral chute located on the
second floor, and into a vibrating feeder located on the east side of the building. A feed belt that
ran along the middle section of the building received the cartridge cases and transported them to
the primer insert machines. which were arrunged in pairs. one on each side of the feed belt.
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Rectangular chutes transferred the cases to the primer insert machines. The primed cases were
discharged to a belt conveyor that ran at floor level, and in tumn, supplied an elevator [ocated east
of the spiral chute. Other than the conveyor system on the second floor, no equipment was
instatled on the second floor of Building 6.

Buildings 9 and 9A

Powder canning and storage took place at Buildings 9 and 9A, respectively. Powder containers
(15-inch-diameter cylinders approximately 2.5 feet tall and weighing 185 pounds) were emptied
into rectangular brass hoppers that were located within an enclosed wall system designed to
contain accidental explosions. The hoppers delivered smokeless powder to the canning table via
copper tubing through a concrete wall. The copper tubing was fitted with two quick-action
valves, one before and one after the concrete wall.

Buildings 202 J and 202 K

These buildings were used for oil siorage to support the operations at Buildings 5 and 6. The
buildings were 6 feet wide, 13 feet long, and 8.5 feet high, and were constructed on a |2-inch-
thick concrete slab without drains. A maximum of four oil drums could be stored and used at
each of these buildings.

1.4.2 Manufacturing Processes After 1944

General Site Layout

Appendix A, Figure 6-1 depicts the site layout of the SLAAP facility for the post-1944
operational periods. A total of eleven buildings were utilized in primary production and support
roles. Five of these buildings were retrofitted from .30 caliber manufacturing operations to
accommodate 105-mm Howitzer shell production (Buildings 3, 5. 6. and 9). The remaining
buildings (Buildings 1, 2,4, 7, 8, 10 and 11} were constructed in 1944,

Primary manufacturing operations were conducted in Buildings 1 through 3. Building 1 housed
billet cutting operations, Building 2 served as the forging center, and Building 3 contained the
machining operations. Support functions 10 manufacturing operations were provided by
Buildings 4 through 11. Building 4 contained air compressors, Buildings 5 and 6 provided office
and laboratory space, Buildings 7 and 7A cooled noncontact waters used during manutacturing,
Buildings 8 (fuel oil tank farm) and 8A (fuel oil tank pump room) delivered fuel to the rotary
furnaces in Building 2, Buildings 9 and 9A through 9D generated acetylene and housed an
oxygen converler and receiver all in support of Building 1 operations. Building 10 stored and
supplied quench oil to Building 3 heat treating operation, and Buildings 11, 11A, and 11B
generated foamite to support fire suppression efforts. Appendix A, Figures 6-5 through 6-13
show the locations of major equipment areas in each of the buildings.

Following conversion to 105-mm Howitzer shell production in 1944, a total of 2,500,000 shells
were produced for World War 11 until the plant was placed on standby in September, 1945,
Operations were reactivated on March 23, 1951 by the Chevrolet Motor Division to support the
Korean Conflict. From 1951 to 1954, the plant produced 19.094,325 shells. Plant operations
were terminated on May |, 1954 and SLAAP was placed on interim maintenance status. In
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1966, the Chevrolet Motor Division reactivated the plant to support the Vietnam War.
Production began in November, 1966 and continued through December, 1969. The preduction
rate reached 600,000 shells per month shortly before operations were terminated. In total, the
plant had produced a total of 23,878,646 shells in all three runs (USATHAMA. 1979).

Wastewater discharges from SLAAP were monitored periodically by the Metropolitan St. Louis
Sewer District, and discharges were in compliance with applicable city ordinances. Solid wastes
and some liquid wastes were removed from SLAAP for off-site disposal and recycling by a local
contractor (USATHAMA, 1979).

Building 1, Billet Cutting Building

Sieel billets were stored in concrete and H-beam racks outside of the eastern and westemn steel
yards next to Building | (see Appendix A, Figure 6-5). Long, 4-inch square steel billets or bars
were fed into the building via conveyor systems to four nicking machines {two on the east and
two on the west sides). Each nicking machine consisted of eight oxygen-assisted acetylene
torches that would create a nick approximately 1/4” deep and 3/16” wide along the width of each
bar. Following nicking, conveyor feeds would move the billets through a direct-contact water
cooling process to eight breaking machines (each rated for 530 slugs per hour). The breaking
machines were situated inside concrete pits that drained to the south of the building into the
sewer system. Billet ends from each end slug were cut to size in cold saw machines. Snag
grinding, as necessary, was completed on all breaks that did not meet specifications. Dust
collectors with vent hoods were located directly above the nicking machines and directed fumes
and fine metallic particulates into dust collectors located inside the building. Ventilators were
located next to the saw and grinding machines. Liquid wastes were pumped to the facility sewer
system (USATHAMA 1979). Following inspection. the finished 8-1/2" slugs were mounted on
skids and transported to the forge building (Building 2).

Building 2, Forge Building

Building 2 (Appendix A, Figure 6-6) served as the forge building. Building 2 housed a total of
10 rotary furnaces, 5 were combination natural gas- and oil-fired rotary furnaces and 5 were oil-
fired furnaces for slug heating and forging. The inside of the building was ailmost symmetrically
configured, with five rotary fumaces on each side of the building. The cut billets were received
from Building 1 and fed into the rotary furnaces. Each furnace was equipped with a rectangular
skid conveyor that transferred the hot billet to the sizing and descaling units. The billets were
then transported to the piercing presses, where a cup was first formed through hydraulic force,
Two piercing presses served each rotary furnace. Following piercing, the billets were then
transferred to the hydraulic presses and draw benches, where they were drawn through a series
of progressively smaller ring dies. After drawing. the formed billet was inspected and cut to
length at the hot cut-off machine. One cut-off machine was present at each rotary furnace unit.
The shells were then transferred by the air cooling conveyor to the water quench tanks, A
descaling tank was located in the middle western half of the building. Afier cooling, the shells
were mechanically conveyed to the second floor of Building 3 by an elevated covered bridge that
connects these two buildings.

Hydraulic accumulators (one on each side of Building 2) were utilized o0 supply hydraulic oil to
the forging process. Each hydraulic accumulator consisted of 10 hydraulic pumps connected 0
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SECTIONONE Introduction

an above ground, 5,000 gallon o1l tank in the middle section of the building. Natural gas was
supplied by an underground utility supply system. No. 6 fuel oil was supplied by Buildings 8 and
8A through underground fuel lines. Each furnace had a dedicated oil fuel line that came through
the floor near an I-beam next to the furnace.

Electrical transformers and equipment were housed in two enclosed elevated mezzanines located
in the bays belween the walls and the first I-beam row inside the building.

Building 3, Machining Building

The first and second floors in Building 3 were used for machining operations. Figures 1-7
through 1-10 [EBS Figures 6-7 through 6-10] show areas in Building 3 where major equipment
was located in the basement, first floor, second floor, and roof, respectively. The buiiding
housed various lathe operations; hydraulic presses: conveyors; air-driven machinery for steel
cutting, shaping, and finishing: and metal preservative operations. Other equipment included
welding machines; machine, electrical, and carpenter shops; and a small automotive shop. A
seif-contained liquid storage area was located on the first floor that stored various oils, solvents,
and chemicals. As of January 1969, the following oils, greases, and process fluids were used:

e MR 186 - hot forging compound

e Molyshield grease - Alubo

¢ MX-2 Hi-Temperature grease

*» Coolex # 25 coolant

¢ (GM-3 Cold hosing compound

* Spindle oil

¢ Various lubricating oils (Regal. Mobil, and Shell)

» Hydraulic oil General Motors Specification 16A

+ FEcnogrind

* Hot Forging Compound

Process fluids included (USATHAMA., 1979):

¢ Thinner (1oluol used at a rate of 45,000 liters per month)

¢ Enamel IT-E-516 (used at a rate of 159,000 liters per month)

¢  Primer MIL-P-223332A (used at a rate of 36.000 liters per month)

e Corrosion-preventive phosphoric acid (used at a rate of 2,500 liters per month)

The following discussion of Building 3 processes is organized to follow the flow of production.
Appendix A, Figure 6-9 shows equipment areas on the second floor of Building 3. Fourteen
furnaces were located between I-beam rows 28A through 43. Rough machining equipment was

also located on the second floor of Building 3. Forged shells were put through the bore nose or
Sundstrand lathe (between I-beam Rows 11 A and 14) followed by shot blasting (between [-beam

URS LHSE2 1S O WORKPLANSIURS_FSPDRART FSP.DOCW 7-AUG-O1FKIG219.01\48 l = l 2



- T TR En & e N e

- .
"? B

da . .

N TR B Wy

-l

SECTIONONE Introduction

Rows 14 and 17). The shells would progress through the machining process {from west to east,
ending at the annealing furnaces at the east end of the building. Center lathes were located
between I-beam rows 18 and 20, and the rough-turning gross lathe was located between [-beam
Rows 21 through 25.

Appendix A, Figure 6-8 shows the location of major equipment on the first floor of Building 3.
A paint stripping room was located on the east end of the building north of the garage. Quench
oil tanks used to quench the shells after heat treatment in the annealing furnaces were located
wesl of the paint stripping room. Shell washing was conducted before painting, which was
conducted in paint booths west of the quench oil tanks. Shell washing included the addition of
phosphoric acid, rinsing, chromic acid bath prior to painting The paint mixing room was located
between I-beam Rows 28A and 32. The area outside the paint mixing room stored empty
barrels. Four paint mixing stations were used inside the paint mixing room. Various lathing,
welding, and grinding areas are located between I-beam Rows 6 through 24. Grinders, shapers,
mills, and lathes are also located between I-beam Rows 6 through 9. A hydraulic oil reclaiming
unit was located on the north side of the first floor of Building 3, between [-beam Rows 10 and
1A, and t1 B. A soluble o1l mixing room was located next to I-beam Row 13 between
Columns A and B.

The basement (Appendix A, Figure 6-7) contained four transformer vaults, a cable vault,
elevator pits, two quench oil transfer pump systems, two former quench oil tanks, a former
sludge pit, and a former gasoline UST. The quench oil pumps supplied make-up oil from each of
the quench oil tanks. A return line located between I-beams Columns E and F collected quench
oil from the first floor and conveyed it to the quench oil sludge pit to remove particulates and
sediment. This tank overflowed into the quench oil tank next to the quench oil sludge pit. The
three quench oil tanks were hydraulically connected. The overflow from the oil sludge pit was
directed by gravity to the oil tank south of the pit. The concrete floor area was located between
[-beam Rows 9 and 23.

The roof of Building 3 contained cooling towers, paint room exhaust fans, furnace exhaust fans,
and dust collectors for machining operations performed on the second floor (Appendix A,
Figure 6-10). The cooling towers served the furnaces and cooled quench oil. hydraulic oil. and
other fluids through cooling water from Building 7.

Building 4, Air Compressor Building

Building 4 was the air compressor building. Five compressors were connected to ten air intake
lines, two for each compressor. The intake lines were located outside along the south wall of
Building 4. Appendix A, Figure 6-11 and 6-12 show major equipment in the basement and
ground level of Building 4. Individual air filter systems were connected to each air intake
outside the building. The intakes entered the building beneath the floor into the compressors.
Each compressor was equipped with an intercooler and aflercooler (located in a pit below the
floor level). Five air receivers were aligned outside the north wall of Butlding 4. A cable room
and vault are located in the western portion of the basement of Building 4.

An electrical room that housed the motor control center for the air compressors and other
equipment was located west of the compressors area.
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Buildings 5 and 6, Headquarters and Office Building and West Office and Laboratory
Building :

Appendix A, Figure 6-13 presents the equipment layout for Buildings 5 and 6 during the 105-
mm Howitzer production. Building 5 was primarily used for office space. It consisted of a two-
story building with an elevator and restrooms. No [05-mm Howitzer shell production took place
at this building.

Building 6 was also used as office space and housed an inspection department and laboratory.
The laboratory consisted of a chemical department, physical department, office, dark room, and
chemical storage area. A deep-etch fume hood was located along the south wail. Lockers and
restrooms were located in the west end of the building.

Buildings 7 and 7A, Water Pumphouse and Cooling Tower

Appendix A, Figures 6-11 and 6-12 show major equipment at Buildings 7 and 7A. Five
centrifugal pumps were used in Building 7 1o support water and other cooling fluid requirements.

Buildings 8 and 8A, Fuel Storage Area and Oil Pumphouse

Former Buildings 8 and 8A are depicted in Appendix A, Figure 6-6. Nine No. 6 fuel oil tanks
were located first north of Building 2 and then relocated in 1958 to the east side of Building 2.

Buildings 9 and 9A through 9D, Acetylene Generation Area

The acetylene generation area consisted of the Acetylene Generator Building (Building 9}, the
Carbide Storage Building (Building 9A), the Sludge Pits (Building 9B), the Oxygen Receiver
(Building 9C). and the Driox Oxygen Converter (Building 9D). The Oxygen Receiver (Building
9C) was an AST owned by the oxygen gas supplier. Appendix A, Figure 6-1 depicts the areas
where these buildings were located.

Building 10, Quench Qil Storage Tanks

Building 10 was a series of tanks installed to increase production of 105-mm Howitzer shells.
Appendix A, Figure 6-1 depicts these tanks. The three quench oil tanks and the quench oil
studge pit were iveaed outdoors in front of the east end of Building 3 and supplied cooling oil
(No. 6 fuel oil) to 14 quench oil tanks located on the first floor of the east section of Building 3.

Buildings, 11, 11A, and 118, Foamite Generator Building and Hose Cart Shelters

Building 11 housed the foamite generator system. Appendix A, Figure 6-6 shows the location
of the existing and former Buildings 11. 11A, and [ 1B. The original system included a
15-horsepower pump system, a foamite generator, and a 4-inch-diameter foamite line that left the
south corner of Building 1| and split into two main lines. Foamile was used to extinguishing
fires and was made by mechanical agitation of a protein-based {normally hydrolysate) surfactant
water and minor amounts of ferric hydroxide (used as foam stabilizer).
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1.5 SUMMARY OF ENVIRONMENTAL BASELINE SURVEY

The comprehensive EBS [TTEMI, 2000] was completed in general accordance with American
Society for Testing and Materials (ASTM) Method D 6008-96, “Standard of Practice for
Environmental Baseline Surveys,” and ASTM Method E 1527-97, “Standard Practice for
Environmental Site Assessments: Phase I Environmental Site Assessment Process.”

A record search and initial site visit was conducted as part of the comprehensive EBS to identify
possible areas of environmental concern at SLAAP. The record search indicated that a Notice-
of-Noncompliance (NON) was issued by U.S. Environmental Protection Agency (EPA) Region
VII to SLAAP for polychiorinated biphenyl (PCB) contamination in Building 3. To date, this
NON has not been resolved. AMCOM has reviewed this NON with EPA Region VI and the
U.S. Army Corps of Engineers (COE) is remediating the PCB contamination in Building 3.
Records also indicate that underground storage tank (UST) removals at SLAAP have not been
completed in accordance with MDNR requirements. Possible sitewide areas of environmental
concern consist of contamination resulting from possible contaminant migration from the PURO
Chemical storage facility (formerly part of SLOP) located south of the installation, as well as
friable asbestos-containing materials (ACM), lead-based paint (LBP) and PCBs contained in
otiginal fluorescent light ballasts found at SLAAP.

The following building-specific possible areas of environmental concern were identified through
the records reviewed and the initial site visit of the comprehensive EBS:

e Electrical equipment in Buildings 1, 2, and 4 have oils suspected of containing PCBs.

e Spiiled oil was identified in Buildings 1, 2, 3, and 5.

¢ Concrete-filled hydraulic oil pits, sumps, and floor drains were identified in Building 1.
¢ Two pits connected to the sewer system were observed at Building 1.

¢ Debris was present throughout Buildings 1, 2, and 4.

» Building 2 contatned subgrade pipes for distributing hydraulic oil with PCB's.

e Soil near the chip chute in the basement of Building 3 is suspected of containing PCBs and
pestictdes.

¢ Qil staining was present along the far east foundation wall, on the floor, and on support
columns in the vicinity of the quench oil pump room in the basement of Building 3.

¢ Suspect ACM and suspect PCB-contaminated metal shavings were observed on the basement
floor of Building 3.

s A steel separator tank was identified in the south-central portion of the basement of Building
3. The tank was filled with a dried, oxidized material. This material may be of
environmental concern. Other pieces of equipment were located in the basement.

e Cracks in the PCB remediated concrete cap were observed on the first floor of Building 3.

¢ Paint used to seal the steel structures on the first floor of Building 3 was cracking and

peeling.
* A solvent room with a drain connected Lo the sewer system was identified in Building 3
* plans.
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¢ A room on the second floor of Building 3 contained an emergency power supply unit. This
unit may contamn lead-acid or nickel-cadmium batteries.

¢ A remote quench oil-fill pipe was located near the northeast corner of Building 3.
¢ The compressor pits in Building 4 are suspected of containing compressor oils with PCB’s.
® Ash was observed in a hearth in Building 6.

» The aboveground storage lanks formerly present at Building 8, east of Building 2. are
suspected of having leaked and spilled fuel oil.

e USTs have not been officially closed, and may present a possible environmental concern.

Phase 1 EBS results were presented to the MDNR on April 23, 1999 and EPA Region VII. The
Phase I results were used to develop a scope of work that included completion and sampling of
soil borings, installation and sampling of monitoring wells, wipe sampling, surface soil sampling,
concrete core sampling, and an ACM survey. The scope of work for investigating the
aforementioned possible areas of environmental concern was coordinated between TTEMI and
AMCOM and verbally endorsed by EPA Region VII and MDNR.

Phase I1 EBS activities were completed in two separate sampling events. The first Phase 11
sampling event identified areas of contamination and the second Phase If sampling event was
performed to further assess and characterize these areas. During a meeting held at the EPA
Region VII offices in Kansas City, Kansas, on September 9, 1999, the results from the first
Phase Il sampling event were reviewed to assess additional areas to investigate, address PCB
sampling to resolve the outstanding PBC NON, and additional locations to sample to address the
unresolved, outstanding UST cleanup. The first Phase II results were reviewed sitewide and
building-by-building. The scope of work for the second phase of the EBS Phase Il was
developed and work was undertaken based on the outcome of the September 9, 1999 meeting.
The data collected during Phases I and 11 were used to compile the results of the EBS. The draft
final EBS report was submitted for review on March 17, 2000 and a meeting to review the report
took place on March 31, 2000 at the EPA Region VII offices. During that meeting, the draft
final EBS report was briefly reviewed. It was agreed that additional information was required.
primarily related to:

I. manufacturing activities that took place at SLAAP when it was part of SLOP

2. the EBS analytical data valivaiion report performed by IT Corporation was necessary to
assess the validity of the analytical results obtained during the EBS

3. the cleanup criteria used for comparison of analytical results should not be limited to the
State of Missouri voluntary cleanup program (CALM), but should be expanded to
incorporate other cleanup criteria, including the EPA Region IX preliminary cleanup goals
criteria

The revised final EBS report, dated December 28, 2000 incorporated the additional information
requested at the May 31, 2000 meeting. The EBS conclusions and recommendations are
presented in the EBS report dated December 28, 2000 and are summarized Table 1-12.

EPA Region VII and MDNR provided comments to AMCOM on the revised final EBS report.
TTEMI prepared preliminary draft responses 1o both EPA Region VIE and MDNR comments,
which were reviewed during a May 17, 2001 meeting held in St. Louis, Missouri. Attendees to
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this meeting included representatives from AMCOM and its contractor SEMCOR., EPA Region
VII, MDNR, CENWK, URS, Arrowhead Contractors, Inc. and TTEMI. After this meeting
AMCOM undertook the task of documenting the outcome of the review comments and
addressing the comments that were not proposed to be deferred to this site-specific EBS. The
minutes of the meeting (SEMCOR, 2001) indicated the following remaining areas of concern for
the site specific EBS.
Site-wide:

¢ Areas where EBS mentions areas of environmental concern

e Comprehensive look at sewer system

¢ UST areas

¢ Transformer areas

e Metals storage areas

e Sumps
Building 1:
e Sumps

¢ Soils around break machines — instde
¢ Subsurface under building - PCB, TPH, solvents
Building 2:
o Subsurface under building - TPH, SVOCs, PCBs, solvents (sample in grid patiern)
e Sediment in manhole - solvents
Former building 8:
¢ Pipe chase connecting to Building 2
Building 3:
¢ Catch basins — basement of Building 3
¢ Soils in basement of Building 3
e Under floor of east end of Building 3
e Area with high gasoline hit - near UST next to Building 3
¢  West end of Building 3 for solznts in water
e Elevator
Building 4:
¢ Sumps, compressors
Buildings 5 and 6:
e Lab
e Dark room
e Elevator

¢ South of buildings — small storage areas

g

1'K98213, 0T WORKPLANSIURS_FSPORAFT FSP.DOCY 7-AUG-01FKS6210.01a0 | =17



A T .

-l e ..

r

[

b

Y N AN N Sl T AN N A W =

SECTIONTWO

Project Organization and Responsibilities

Key personnel for associated activities are summarized below:

KEY PERSONNEL ORGANIZATION ROLE RESPONSIBILITY
Sandy Olinger AMCOM Project Manager +  Confract management
Bradley Eaton CENWK Project Manager s (lient representative for the project
Kurt Baer CENWK Technical Manager «  Management of the SLAAP project
+  Technical oversight
Debby Snodgrass CENWK Risk Assessor ¢ Technical oversight of the risk
assessment process
Masud Zaman CENWK Geologist s Technical oversight of geclogy
Francis Zigmund CENWK Chemist s QC oversight of chemistry
Laura Percifield CEWES QA Laboratory Supervisor | » QA sample analysis
Wayne Smilh, P.E. URS Program Manager +  Program Manager for Contract
DACW41-96-D-8014
Richard Johannes, P.E, URS Principal-In-Charge s Task Order Principal-in-Charge
Robert Skach, P.E. URS Project Manager »  Confractor representative for the
program
»  Primary point-of-contact with
CENWK and AMCOM
¢ QOverall responsibility for all phases
of work
»  Personnel, scheduling, and budget
control
John Moylan URS Task Order Quality »  Technical Qversight
Control Officer
Phil Jones URS Certified Industrial e Overall responsibility of URS
Hygienist Health and Saiety Program
David Convy URS Independent Technical | «  Peer Reviewer for the SAP and
Reviewer Site-Specific EBS reports
Peter Tong URS Independent Technical *  Peer Reviewer for the Baseline
Reviewer Risk Assessment
To Be Determined URS Site Safety and Health | «  Qversight of Site Health and Safety
Officer ¢ Designates depuly Sile Safety &
Health Oftficer for field work .
To Be Determined URS Chemical Quality Control | »  CQC responsibifities as defined in
{CQC) Representalive this FSP
¢ Prepare technical reports
¢ Manage and coordinate field work
*  Primary point-of-contact for
subcontract laboratories and QA
laboraiory
Dana Monroe URS Chemist +  Direcling overall chemical QA/QC
program

Preparation of the QAPP and
Quality Control Summary Repotts
Technical communications with
laboratory

Primary point-of-contact for
subcontract laboratories and QA
laboratory

:
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Project Organization and Responsthitities
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KEY PERSONNEL ORGANIZATICN ROLE RESPONSIBILITY
Matt Phoenix URS Environmental Engineer Provide technical input for work
plan development
Download of faboratory efectranic
data liles inio dalabase
Generation of data tables and
graphs for reports
Jim Garrison URS Human Healih Risk Task Manager for Human Health
Assessor Risk Assessment
Carla Dods URS Aegional Health and Review Health and Safety Plans
Safety Officer Ensure compliance with URS
Health and Safety standards
Charlotte McLain URS Procurement Specialist Procurement of supplies and
equipment
John Boreill URS Contract Administrator Preparation of payment vouchers
Carolyn Horst URS Contract Specialist Preparation and tracking of
subcontracts
Greg Wallace Arrowhead Project Geologist Coordination with other SLAAP
projects
Technical inpui regarding site
geology
Liaison with URS and CENWK
Bryant Kroutch Arrowhead FSP Task Leader Provide technical input for
preparation of FSP and field
activities
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SECTIONTHREE Sampling Program Rationale

The site characterization sampling strategy described in this FSP is based on the Data Quality
Objective (DQO) process presented in EPA Soil Screening Guidance: Technical Background
Document (EPA, May 1996). Based on this guidance, a sampling strategy has been developed
and organized consistent with the steps of the DQO process:

s State the problem

e Identify the decision

e Identify inputs to the decision

¢ Define the study boundaries

o Develop a decision rule

+ Specify limits on decision errors

* Optimize the design for obtaining data

Each of these steps is discussed below.

3.1  DATA QUALITY OBJECTIVES PROCESS

3.1.1 State the Problem

Collect sufficient data to support transfer of the property consistent with the Finding of
Suitability to Transfer (FOST) process.

3.1.2 Identify the Decision

The FOST process determines that a real property is environmentaliy suitable for transfer
because:

e The property has never been contaminated (no release or disposal of hazardous substances or
petroleum products has occurred); or

¢ The property has been contaminated but is still suitable for transfer because

- environmental remedial actions have been taken to protect human health and the
environment consistent with the property’s intended use; or

- the contamination is present at levels that do not represent a threat to human heaith and
the environment, consistent with the intended use.

Because a FOST commonly incorporates the intended future use of the real estate. the FOST
may also include deed restrictions for the property. Such restrictions may be necessary o ensure
that unintended uses of the property do not disrupt remediation activities, jeopardize the
protection provided by those remedies, or otherwise alter the conditions that allowed an initial
finding of environmental suitability.

Accordingly, the data collected in this investigation must support an evaluation of site risk and
compliance with environmental regulations. I either of these evaluations suggest remedial
actions are required, sufficient data must exist to facilitate the evaluation and selection of

remedial alternatives. N T T 2
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SECTIONTHREE Sampling Program Rationale

3.1.3 ldentify Inputs to the Decision

This step identifies the inputs to the decision process, including the basis for investigation and
the applicable field sampling and analytical methods. The inputs for deciding whether to
investigate are based on recent site visits and on information contained in the comprehensive
EBS Report (TTEMI, 2000).

For sampling of the selected areas of SLAAP, the inputs for deciding whether 10 investigate are
largely based on the findings of the EBS (summarized in Table 1-12 of this document). Table

3-1 presents the sampling approach and rationale for each of the environmental areas of concern
identified in the comprehensive EBS report.

3.1.4 Define the Study Boundaries

This step in the DQO process defines the sampie population of interest (areas and depths of
concern), subdivides areas of concern into manageable units, and specifies temporal or practical
constraints on the data collection.

Population of interest

Media of interest include concrete, surface soil, subsurface soil, surface wipes, wastewater,
sediment, and groundwater. Table 3-1 details the rationale on a building-by-building basis for
collecting site characterization samples to address each of the areas of environmental concern
identified in the comprehensive EBS report. Table 3-2 provides a summary of sample collection
activities for each specific medium.

Areas of Concern

The limits of each area of concern were developed based on the information presented in the
comprehensive EBS report with regard to previous environmental investigations conducted at the
site and process knowledge of the munition production operations. The locations of each area of
concern and proposed sampling locations are shown on Figures 3-1 through 3-11.

Constraints on Data Collection

Constraints on the collection of data include physical structures (such as the nrecance of
buildings. railroad tracks, and the site-wide sewer system, etc.), project schedule/timing and
funding. Physical constraints will be accommodated by selecting sampling techniques that are
most compatible with data needs and access to each area of concern. For example, video
surveying of the sewer line or utilization of soil gas surveys to delineate areas for “hot-spot”
investigation should minimize physical constraints associated with “blanket-approach™
investigations.

Project schedules will be optimized through a phased-approach such that “step-out”
investigations are pre-planned and approved in the event that results from phase one
investigations suggest additional data are necessary. In this way, most if not all, of the
investigations will be completed during one mobilization to the site.
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3.1.5 Develop a Decision Rule

Ultimately, the decision rule governing this FSP is a finding that the property is environmentally
suited for transfer in accordance with FOST guidelines. For this finding to occur, the intended
current and future use of the property must be consistent with protection of human health and the
environmeni. Accordingly, data must be collected of sufficient quantity and quality to support
an assessment of risk posed by any contamination such that appropriate remedial measures can
be developed and selected.

The sampling program activities that evaluate the nature and extent of contamination within each
area of concern identified in the comprehensive EBS report contain both primary and
contingency sample locations and cotlection protocols. The decision of whether or not to
implement the contingency investigations will be made by comparing analytical results from the
primary samples to regulatory guidelines and statistically determined background contaminant
levels.

The regulatory guidelines used will be EPA Region IX Residential Preliminary Remediation
Goals (PRG’s) and MDNR CALM Scenario A contaminant levels, which are based on
restdential exposures. The selection of residential exposure limits has been made not because
future residential uses are anticipated, but rather to determine the detection limits that allow for
maximum flexibility in the deciston making process. For compounds where the PRG’s and
CALM levels are not the same, the more conservative value will be used for making the
decision.

For metals and PAHs, background levels for the region will be established by collecting
analytical data from at least two regional background sampling locations. Results from the
background samples will be used to calculate a value for the regional background contaminant
level. The statistically determined background level will then be used in the decision making
process. These background samples must be collected al the beginning of the field activities in
order to allow for the calculation of background levels to be used during the remainder of the
sampling program.

When deciding whether or not to implement a contingency sampling program. the following
protocols will be used o make the decision:.

e Metals and PAHs — contingency samples will be collected only if the primary sample
exceeds the higher of the background level or the PRG or CALM value.

¢  All other analytes — contingency samples will be collected if the analytical resuit for a sample
is greater than or equal to the PRG or CALM value.

3.1.6 Evaluate Decision Errors and Optimize the Design

Given the typical variability of contaminant concentrations within an area, practical constraints
on sample sizes, and sampling or measurement error, the data collected may be inaccurate or
non-representative and can lead to incorrect decisions. A decision error occurs when sampling
data misiead decision makers into choosing a course of action that is different from, or less
desirable than, the course of action that would have been chosen with complete information.

Data obtained from sampling and analysis are never completely representative and accurate.
Furthermore, the costs of trying to achieve complete results can often outweigh the benefits.
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Consequently, uncertainty in data must be tolerated to some degree. The DQO process controls
the degree 1o which uncertainty in data affects the outcomes of decisions that are based on those
data. This step of the DQO process allows the decision makers to set limits on the probabilities
of making an incorrect decision.

The DQO process utilizes hypothesis tests to control decision errors. When performing a
hypothesis test, a presumed or baseline condition, referred to as the "null hypothesis™. is
established. This baseline condition is presumed to be true unless the data conciusively
demonstrate otherwise, which is called “rejecting the null hypothesis” in favor of an aliernative
hypothesis.

When the hypothesis test is performed, two possible decision errors may occur:

I.  Decide not to remediate an area (i.e., “walk away”) when the correct decision (with
complete information) would be to “remediate™

2. Decide to remediate when the correct decision would be to “walk away.”

The first error would be a “false negative”, 1.e., failure to detect the presence of contaminants
above allowable limits. The second error would result in a “false positive”, i.e., concluding that
contaminants are present at levels above allowable limits when, in fact, they are not.

False negatives are very unlikely. Laboratory reporting levels will be established commensurate
with PRGs for typical residential land use and exposure scenarios (see QAPP, Table 2). Given
the industrial location and likely future use of the site, the residential PRGs will be well below
any resulting calculated remediation threshold, thereby essentially eliminating the possibility of
making a false negative decision.

A false positive error could occur if the risk assessment utilized only data obtained from “hot
spot” areas. Under this scenario, concentrations utilized in risk calculations would be
prejudicially higher than representative conditions (as a result of predetermining sample
locations in the vicinity of known contamination). While this approach is required to define the
lateral extent of contaminants in each area of concern, conducting investigations in only these
areas could bias the environmental data. Consequently, risk assessment data will be collecied at
systematically determined locations throughout each area of concern.

3.2 RISK ASSESSMENT SAMPLING

Data collected for a risk assessment should be unbiased and of a sufficient scope to permit the
evaluation of the risk posed by exposure of receptor populations to all suspect media at the site.
The primary media of concern at the site are soils, since removal of any existing structures or
intrusive activities at the site will create exposure to soil. Surface soils (0-6 inches bgs) are the
most likely source of exposure to future site workers or other populations. Subsurface soils
represent a medium of potential exposure to individuals who might perform trenching as part of
construction or utility work. Trenching and excavation activities will not likely be any deeper
than the deepest utility lines at the site, approximately 10 ft bgs. For these reasons, risk
assessment samples must include data from soils at depths ranging from 0-10 fu bgs. There are
no exposure pathways for groundwater at the site since contamination is confined to perched
zones deeper than 12 ft bgs and there is no current or anticipated fulure use of this groundwater.
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There is no surface water at the site; therefore, no risks are posed by this medium. Contaminants
on building surfaces present a potential exposure pathway, but since the best practice for
contaminated surfaces is elimination of the exposure pathway (i.e., decontamination or
encapsulation), no risk assessment of building surfaces is proposed. Asbestos and lead-based
paint are also potential sources of risk, but since building remediation standards are already
established for these contaminants, no risk assessment of them is planned. Furthermore, since it
is assumed that any future owners of the site will address the remediation of asbestos and lead-
based paint, no investigation or remediation activities are currently planned for these media. Air
samples will not be collected since the source of risk at the site is contaminants released into the
air by the soils, not the air itself. All risk assessment data will be evaluated with respect to
carcinogenic and non-carcinogenic affects, and the quantified risk values will be utilized to
determine whether or not remediation is necessary for the property to be transferred.

To provide an unbiased source of data for the risk assessment, the data to be used as the sole
inputs to the risk assessment will be collected using a systematic approach described in the
EPA’s Guidance for Data Useability in Risk Assessment (USEPA, 1992). Each area of concern
has been divided into sampling grids consisting of equally sized grid units using a “best-fit”
approach. Soil borings have been systematically placed at the center of each grid unit, as shown
on Figure 3-11. The railroads and roadways on the site will be characterized by collecting
samples from locations placed at uniform intervals along the railroads and roadways. Since rail
beds typically have high levels of contaminants unrelated to SLAAP activities (wood
preservatives, diesel, etc.), two additional railroad samples will be collected from offsite
locations in order to determine whether contaminant levels observed onsite are significantly
higher than those observed on offsite railroads.

Samples collected from all risk assessment soil borings will be analyzed for VOCs, SVOCs,
PCBs, and metals. Samples from the grids around buildings 3, 4, 5 and 6 will also be analyzed
for pesticides since those buildings contain basements in which historical pesticide use is
suspected. Buildings 5, 6 and 9 handled explosives during SLOP operations, so samples from
Buildings 5 and 6. as well as samples RA-035B-09 and RA-03SB-18 (see Figure 3-11) will be
analyzed for explosives. Finally, painting operations in Building 3 have raised concerns about
phosphorus and chromium contamination. To address these concerns, the risk assessment
samples from Building 3 will also be analyzed for total phosphorus and hexavalent chromium.

In the event that the analytical results from a risk assessment sample dictate the implementation
of a contingency sampling progr=:22, as defined by the decision rule in Section 3.1.5, additional
contingency samples may be required. If the sample with a high contaminant level is surrounded
in all directions by other samples from the site characterization or the risk assessment, those
surrounding samples will be used to define the extent of contamination and no additional
contingency samples will be collected. If there are insufficient surrounding samples to define the
extent of contamination, additional contingency samples will be collected. These contingency
samples are not intended for use in the risk assessment. but rather are to be used only tor
characterizing the extent of any contamination discovered during the risk assessment sampling
activities.
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SECTIONTHREE Sampling Program Rationale

3.3 SAMPLE COLLECTION SUMMARY

A summary of primary, contingency and risk assessment samples to be collected during the field
efforts is provided on a building-by-building basis for each media of concern in Table 3-2.
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SECTIONFOUR Field Activities

This section presents a description of the field activities and protocols to be implemented during
the site characterization and risk assessment sampling efforts at SLAAP. The field activities
addressed in this section include:

» Sample Layout and Utility Clearance

¢ Soil Borings and Sampling

e Wastewater and Sediment Sampling

¢ Concrete Floor Sampling

® Test Pit and Test Trench Excavation and Sampling
o  Wipe Sampling

¢ Video Surveying of Sanitary Sewers

¢ Refractory Brick Sampling

o Containerized Decontamination Fluid Sampling

¢ Equipment Decontamination

Details regarding sampling rationale, sample locations, analytes of interest, etc. are provided in
Table 3-1. Procedures for field documentation, sample packaging and shipping, handling of
investigation derived waste, and field instrument calibration are presented in subsequent sections
of this FSP. Protocols associated with laboratory analysis of environmental samples. including
container requirements, analytical methods, and collection of QA/QC samples are discussed in
the QAPP. Health and safety procedures associated with field sampling activities are specified
in the SHERP. Quality control procedures are detailed in the Quality Control Plan (QCP).

41 SAMPLE LAYOUT AND UTILITY CLEARANCE

Prior to sampling activities, field personnel will layout the sample locations as indicated on
Figures 3-1 through 3-11. Sample locations will be established in the field by measuring from
nearby existing facilities as presented in this FSP. It should be noted that sample locations
shown on Figures 3-1 through 3-10 are approximate and intended to show samples rejative to
important features of the site. If any sample locations shown on the figures deviate from the
important feature they depict (stained concrete, equipment location, etc.), field personnel should
place the sample at the feature located in the field. If field personnel observe any obstructions
that would render a predetermined sample location inaccessible, the sample location may be
moved to the nearest accessible location. Each location wiil be marked by placing a wooden
stake or pin flag or by marking on the floor/pavement surface with spray paint. Sample locations
will also be labeled with the corresponding sample 1D/number (refer 1o Section 5.3). Using
available as-built drawings and wtility maps. sampling personnel will check the initial locations
of samples outside the building relative to underground utilities. Additionally, Missouri One
Call (1-800-DIG RITE (344-7483)) will be contacted to dispatch utility company representatives
for field locating existing utilities (i.e., steam. water, gas. telephone, electric, and sewer). If
conflicts with utihities are identified, the sample location{s) witl be moved to the nearest safe
location. The locations of utilities will be measured in the field from existing site feawres with a
tape and marked on site drawings and field notebooks for future reference.
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4.2 SOIL BORINGS AND SAMPLING

Soil borings will be advanced to sample the soil at numerous locations (refer to Table 3-2) to
investigate possible surface and subsurface contamination and to collect information for risk
assessment purposes. Soil borings will be advanced to a depth sufficient to collect samples from
the specified depth intervals below the top of native soil or soil fill material. For most borings,
the sampled depth intervals will be 0 — 6 inches, 4 -5 feet, and 9 — 10 feet beneath the top of the
soil (i.e., under pavement and granular bedding materials). Soil samples associated with sewer
lines will be collected at O — 6 inches, 4 — 5 feet, and 9 — 10 feet below the granular bedding
material near the location where a video survey indicates a suspected leak or breach. If refusal is
encountered prior to reaching the required depth, the soil boring will be reattempted at a new
location within 3 feet of the initial borehole. If refusal is encountered diring the subsequent
boring, a sample will be obtained from the one-foot interval immediately above the point of
refusal in the second borehole.

Soil borings will be completed by one of two methods. Where accessibility of equipment is not a
concern, soil borings will be advanced using a hydraulic push probe (i.e. Geoprobe or
equivalent) mounted on a vehicle appropriate for the location (i.e. a rig in open areas. a track
mounted device in smaller spaces). Soil samples will be collected from a lined core sampler (i.e.
Macro core sampler with acetate liner) pushed or driven by the probe rods. The core sampler
will yield a continuous soil core approximately 4 feet in length. In areas that are not accessible
to the hydraulic push rig, such as basements or other areas with insufficient clearance, samples
will be collected manually using a stainless steel hand auger or small barrel drive sampler (tube
sampler).

The majority of the planned soil borings are located beneath concrete flooring or other paved
areas. Consequently, it will be necessary to clear the concrete/asphalt prior to sampling.
Pavement will be removed either by using a concrete core attachment to the hydraulic push ng or
by a using a concrete saw (with diamond cut blade) and pneumatic jack hammer. In areas where
samples will be collected with a hand auger or small barrel drive sampler. the gravel base
underlying the concrete/asphalt will be cleared 10 expose the top of the soil. The gravel will be
loosened with a power auger and removed using a shovel or post-hole digger.

The general procedure for collecting samples from soil borings will be as follows:

e The soil boring location will be cleared of vegetation or debris. As necessary, concrete.
asphalt. and gravel base will be removed using methods referenced above.

¢ The sampling device (core sampler, hand auger. or small barre! driver) will be advanced 1o
the appropriate depth interval and then retrieved from the borehole.

o Soil from the specified depth interval will be removed from the sampling device and placed
into a stainless steel mixing bowl. Prior to placing the sample in the mixing bowl, a sample
for VOC analysis, if required, will be collected from the sampling device using a 5-gram or
25-gram Disposable En Core™ Sampler, or equivalent. The sampler will be filled and sealed
in accordance with the manufacturer's recommendations.

e After collection of the VOC sample. the remaining soil will be thoroughly mixed with a
stainless steel spoon for the purpose of homogenizing the material.

m LAK9E215 O1WORKPLANSWAS_FSPDRAFT FSP DOCAM 7-AUG-01FK25219 01449 4" 2



SECTIONFOUR Fleld Activitles

* After mixing, a sufficient quantity of soil will be placed into an appropriate sample container
(refer to QAPP, Table 3). The container label will be completed by the sampler as described
in Section 5.4.1.

¢ Field QA/QC samples (refer to QAPP, Table 1) for VOC analysis. if required. will be
collected at the same time and from the same material as the investigative VOC sample. The
remaining duplicate and split samples will be collected from the mixing bowl after the soil is
homogenized.

+ Immediately following collection and labeling, soil samples will be placed into a cooler with
ice or a refrigerator and then transported to the field office for packaging, completion of
chain-of-custody documentation, and shipment to the designated analytical laboratory(ies) as
discussed in Sections 5 and 6.

* The sampling equipment (core sampler, auger, mixing bowl, etc.) will decontaminated
between each sample location and between each depth interval as described in Section 4.10.

s For possible future reference (i.e. location/elevation surveying). the sample location will be
marked with a wooden stake or spray paint and labeled with the sample ID.

All relevant information for each sample will be recorded on a Sample Collection Field Sheet
(refer to Figure 5-2), including, but not limited 1o:

¢ Date/time of sampling

¢ Sampling team members present

e Sample location

» Sample number

¢ Sample depth and interval

¢ Description of the sample location with sketch, if applicable
¢ Analyses required

o  QA/QC sample IDs

e PID/OVA readings

* Visual classification of soil

» Other visual observations, such as staining or free product

Boring logs (refer to Figure 5-3) for each soil boring will be completed. The boring logs will be
submitted as appendices to the EBS report. All soil sampies will be visually classified in general
accordance with ASTM D2488, Standard Practice for Description and Identification of Soils
(Visual - Manual Procedure). The original field logs will be considered a legal document
describing the materials penetrated and the specifics of the boring and sampling methods used.
The field logs will only be edited to add pertinent information not available at the time of the
boring was completed (i.e., survey tnformation). Information on the boring logs will include, but
not be limited to, the following: ‘

¢ Date and start and completion times
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SECTIONFOUR Field Activities

» Names of sampling team members

+ Weather conditions

o PID/OVM measurements

o Surface elevation (if available)

¢ Boring log scale will be I-inch per foot of borehole
e Borehole diameter

» Sample intervals

¢ Description of the soil sample (include soil classification, staining, odors, or other pertinent
information)

e Depth at which significant changes in soil properties occur

o Gradational changes in major lithologic units, including thin lenses and layers and the
thickness of each stratum

s Description of material including soil type, consistency or density, color, relative moisture
content, secondary features (i.e., worm holes, root castes, fractures, staining, ptecipitate
formation, organic matter, debris), bedding features, and USGS designation

¢ [dentification of any boring problems (i.e., refusal or cave-ins)
¢ Description of any tools lost or dropped into the borehole

¢ Total depth of the completed hole

e Type of backfill material (include ratio of materials used).

Extra soil from the sample boring will be returned to the borehole. Following collection of the
last sample at a location. the borehole will be backfilled with a dry mixture of 50 percent sand

and 50 percent granular bentonite. Paved areas will be backfilled to grade with AB-3 crushed

rock or similar material.

43 WASTEWATER AND SEDIMENT SAMPLING

Samples of wastewater (if encountered) wiill be collected from the interior of “2ri~§ sewer
manholes. In addition, sediment samples will be collected from the interior of sewer manholes.
utility vaults, and process equipment sumps. Field personnel will not be permitied to enter these
structures.

Samples of wastewater will be obtained at each manhole location with a decontaminated bottle
sampler attached to a PVC pipe or other extended handle. Sediment samples may be collected
by one of the following methods. depending on site conditions and field personnel preference:

e Scoop or trowel attached to a PVC pipe or other extended handle
¢ Hand auger
¢ Small barrel drive sampler (tube sampler)

e Clam shell sampler.
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To the extent possible, sample material will be collected from the entire depth profile of the
sediment.

The general procedure for surface water and sediment sampling will be as follows:

The sampling device will be inserted into the material and removed.

For wastewater samples, a sufficient quantity of water will be poured directly from the
sampling device into appropriate sample containers (refer to QAPP, Table 3). The container
label will be completed by the sampler as described in Section 5.4.1.

Water quality measurements of (pH, salinity, conductivity, and temperature) will also be
made at the time of sampling.

For sediment samples, sampled material will be removed from the sampling device and
placed into a stainiess steel mixing bowl. Prior to placing the sample in the mixing bowl, a
sample for VOC analysis, if required, will be collected from the sampling device using a
5-gram or 25-gram Disposable En Core™ Sampler, or equivalent. The sampler will be filled
and sealed in accordance with the manufacturer’s recommendations.

The remaining material will be thoroughly mixed with a stainless steel spoon for the purpose
of homogenizing the material.

After mixing, a sufficient quantity of sediment will be placed in appropriate sample
containers (refer to QAPP, Table 3). The container label will be completed by the sampler as
described in Section 5.4.1.

Field QA/QC samples (refer to QAPP, Table 1) for VOC analysis, if required, will be
collected at the same time and from the same material as the investigative VOC sample. The
remaining duplicate and split samples will be collected from the mixing bowl after the
material 1s homogenized.

Immediately following collection and labeling. samples will be placed into a cooler with ice
or a refrigerator and then transported to the field office for packaging, completion of chain-
of-custody documentation. and shipment 1o the designated analytical laboratory(ies) as
discussed in Sections 5 and 6.

The sampling equipment will decontaminated between each sample location as described in
Section 4.10.

For possible future reference (i.¢. Jocation/elevation surveying). the sample location will be
marked with a wooden stake or spray paint and labeled with the sample 1D.

A Sample Collection Field Sheet will be completed (refer to Figure 5-2) and, at minimum, the
following information will be recorded:

Date/time of sampling
Sampling team members present
PID/OVA/CGA readings
Sample location

Sample number
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¢ Depth to bottom of structure

¢ Depth of water or sediment where sample was obtained
* Analyses required

o  QA/QC sample IDs

e Visual observations, such as free product, sheen, or staining

44 CONCRETE FLOOR SAMPLING

Concrete samples will be collected from oil-stained areas inside buildings at locations
corresponding to several soil borings . Concrete floor samples will be collected from 0 - i
inches and 2 - 3 inches below the floor surface as follows:

¢ At the designated location, the concrete floor will be cored to the appropriate depth using a
concrete core sampler with a coring bit of not less than | inch in diameter.

!
¢ The concrete core sample will then be saw-cut into individual sections corresponding to the
sample depth interval.

e The individual core sections will then be placed into the appropriate sample containers (refer
to QAPP, Table 3) and the container label will be comipleted by the sampler as described in
Section 5.4.1. [Note: Further processing of the samples, such as pulverizing, will be
performed by the analytical laboratory.]

» Immediately following collection and labeling, samples will be placed into a cooler with ice
or a refrigerator and then transported to the field office for packaging, completion of chain-
of-custody documentation, and shipment to the designated analytical laboratory(ies) as
discussed in Sections 5 and 6.

¢ The sampling equipment (core sampler bit and saw blade) will be decontaminated between
each sample location as described in Section 4.10.

A Sample Collection Field Sheet (refer to Figure 5-2) will be completed. and, at minimum, the
following information will be recorded:

¢ Date/time of sampling

e Sampling team members present

» Sample location

¢ Sample number

e Depth intervals sampled

» Description of the sample location with skeich. if applicable
» Analyses required

¢  QA/QC sample IDs

¢ Visual observation. such as oil-staining
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4.5 TEST PIT AND TEST TRENCH EXCAVATION AND SAMPLING

Test pit and wrench locations, as shown on Figures 3-3 and 3-9, include the areas bencath the
foundations of the rotary furnaces in Building 2 and within the former cooling tower base near
Buiiding 7. Test pits and trenches will be excavated for purposes of observing subsurface
contamination and for sampling soil and/or sediment.

Test pits and test trenches will be excavated with a rubber tire or track-mounted backhoe.
Samples for chemical analysis will be obtained from the spoil pile or taken directly from the
backhoe bucket using hand tools. Personnel will not enter the test pit or test trench for sample
collection purposes. Samples collected from the backhoe bucket for chemical analysis will be
obtained from material that has not been in contact with the sides of the backhoe bucket to avoid
possible cross-contamination. Samples will be prepared, conlainerized, stored, and documented
as described in Section 4.2 for soil borings. Sampling tools will be decontaminated between
each sample and depth interval as described in Section 4.10. The excavator bucket and arm will
be decontaminated between test pit/trench locations.

Test pits below the rotary furnace foundations in Building 2 (refer to Figure 3-3) will require
that the concrete be removed o expose underlying soil. A ram-hoe attachment to the excavator
arm will be used to penetrate the concrete. Samples of soil from beneath the foundation ring will
initially be collected from the 0 — 6 inch and 4 — 5 foot intervals below the top of the soil. Based
on the analytical results from the initial samples, contingency borings may be completed to
sample deeper intervals. Contingency soil borings will be completed using a hand auger or small
barrel drive sampler according to the procedures discussed in Section 4.2.

A test pit in the area of the former cooling tower near Building 7 (refer to Figure 3-9) wiil
initially be excavated to a depth that exposes a layer of sediment derived from cooling tower
discharges. This layer is believed to be present at a relatively shallow depth. If the sediment
layer is identifiable during excavation, a sample of the material will be collecled. Otherwise, a
sotl sample will be collected from G — 6 inches below the top of soil. Test pit excavation will
continue to a depth of 5 feet, and an additional sample will be collected from the 4 — 5 foot
interval below the top of soil. Based on the analytical results from the initial soil/sediment
samples. a trench may be excavated laterally from the test pit to investigate the radial extent of
contamination. If this occurs, contingency samples will be collected every 10 feet from the
original test pit until sample results indicate the absence of contamination. The contingency
samples will be collected from the sediment layer (if identifiable) or 0 — 6 inches and from the 4
— 5 foot interval below the top of soil.

Visual Classification of Soils forms (refer to Figure 5-4) will be completed for each test pit and
trench and submitted as appendices to the site investigation report. Soil samples will be visually
classified in general accordance with ASTM D2488-93, Standard Practice for Description and
[dentification of Soils (Visual - Manual Procedure). Relevant information to be recorded on the
forms is similar to the hst of items presented for soil boring logs (refer 1o Section 4.2).

The test pits and trenches will be backfilled with the excavated soil. If any test pits or trenches
are left open overnight, protective rope, construction tape. or other appropriate barricades will be
placed around the excavation.
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46 WIPE SAMPLING

Wipe samples will be collected from the transformer base in the basement of Building 4 and
from ventilation ductwork in the hearth room in Building 6. The following is the general wipe
sampling procedure to be followed during applicable field activities:

¢ All undesirable loose material will be removed from the sample collection area.

* A clean, disposable template with an opening of exactly 1 square ft (or 100 square cm for
PCBs) will be prepared.

¢ The template will be secured over the area to be sampled.

e The wipe media will be removed from the box and may only be handled using a new pair of
impervious gloves.

¢ [f a damp wipe is required, the wipe media will be moistened with distilled water or
appropriate solvent as specified by the analytical laboratory. The type of wipe media used
(1.e., glass fiber or paper filter) will also be confirmed with the laboratory.

» The wipe sample will be started at the outside edge of the template and progress toward the
center, making concentric squares of decreasing size,

e After completing the sample, the wipe will be folded with the exposed side in, and then
folded over again. The wipe will then be placed in a sample container (refer to QAPP, Table
3) and the container label will be completed by the sampler as described in Section 5.4.1.

¢ Immediately following collection and labeling, samples will be placed into a cooler with ice
or a refrigerator and then transported to the field office for packaging, completion of chain-
of-custody documentation, and shipment to the designated analytical laboratory(ies) as
discussed in Sections 5 and 6.

* One blank sample will be created for each sample area by using an unused wipe and
preparing the sample, without contacting any surfaces, as described above.

o The disposable template and impervious gloves used to collect the sample will be disposed of
after collection of the sample 1s complete.

A sketch of the sampling area will be included on the Sample Collection Field Sheet (refer to
Figure 5-2) and/or in the field logbook If possible, the template cutout area will be traced with

crayon or marker.

4.7 VIDEO SURVEYING OF SANITARY SEWERS

A video survey of the main sewer lines at SLAAP will be conducted to identify suspected
breaches in sewer pipelines that may have historically been potential conduits for releasing
contaminants to the subsurface. The video survey will be completed by a subcontractor using
closed-circuit television (CCTV) technology, or equivalent. The specific procedures to be
followed in the field will be provided in the subcontractor’s Standard Operating Procedures. The
following are general protocols/criteria for conducting the video survey:

¢ All electrical compeonents will be designed and constructed 1o prevent the equipment from
igniting flammable or explosive vapors (1.e. explosion-proof equipment).
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e The CCTV equipment will be capable of being submersed in water.
¢ The CCTV will be capable of panning 360 degrees within the pipeline.

e Prior to the video survey, the sewer lines will be checked for obstructions that would
interfere with movement of the CCTV equipment. The obstructions shall be removed by
water-jetting, bucket scraping, tap cutting (for tree roots), or other appropriate methods.

¢ The CCTV unit will be advanced through the pipeline by pulling (i.e. winch) or using a self-
powered, remote-controlled unit.

e The location of any suspected breaches in a given pipeline will be recorded in linear feet
from the point of entry of the CCTV unit.

4.8 REFRACTORY BRICK SAMPLING

The refractor brick associated with the rotary furnaces in Building 2 will be sampled to
determine the asbestos content. Small pieces the brick material will be collected by hand, placed
into a plastic sample bag, and an appropriate label will be affixed (refer to Section 5.4.1). If
present, samples of mortar matenal will also be collected in the same manner. Sampling
personnel will wear new impervious gloves to handle the samples.

4.9 CONTAINERIZED DECONTAMINATION FLUID SAMPLING

Decontamination fluids will be handled and containerized as specified in Section 7 (Investigation
Derived Waste). Sampling and chemical analysis of these fluids will be required to evaluate
alternatives for disposal. Decontamination fluids will be sampled via an access port at the top of
the container (i.e. storage tank or drum) using a decontaminated bottle sampler. The fluid will
then be transferred to the appropriate sample containers (refer to QAPP, Table 3) and an
appropriate label will be affixed (refer to Section 5.4.1). Samples for chemical analysis will be
placed into a cooler with ice or a refrigerator within 5 minutes of collection and then transpornted

to the field office for packaging, completion of Chain-of-Custody documentation, and shipment
to the designated analytical laboratory(ies) as discussed in Sections 5 and 6. A Sample
Collection Field Sheet (refer to Figure 5-2) will be completed and, at minimum, the following

information will be recorded:

e Date/time of sampling

e Sampling team members present

s  Sample number

¢ Quantity of decontamination fluid in container
¢ Location of container sampled

¢ Contents of container(s) sampled

e Analyses required
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4.10 EQUIPMENT DECONTAMINATION

Decontamination of equipment will be performed to avoid cross-contamination of samples
collected for chemical analysis, and to limit the migration of contaminants off-site and between
on-site work areas. Decontamination of soil boring, coring. excavating. and sampling equipment
will occur at the exclusion zone of the intrusive activities or at central decontamination stations
(if required).

Equipment will be inspected when it arrives on site for evidence of gross contamination
(excessive mud or grease). If gross contamination is present, the equipment will either be
returned to the vendor for cleaning or cleaned on-site. Following the initial inspection.
equipment will be decontaminated at the location of the first activity. Final decontamination of
drill rigs and excavation equipment will be conducted at the location of the last activity or at a
central decontamination station. All reusable equipment that may come in contact with samples
for chemical analysis will be decontaminated between collection of samples.

Decontamination will consist of scraping and scrubbing to remove encrusted materials, if
necessary, followed by a soap (nonphosphate detergent) and water wash and then a potable water
rinse. Alternatively, the equipment may be cleaned with a high-pressure hot water/steam
cleaning unit. Sampling equipment will then be rinsed with analytical grade heptane followed by
rinsing with deionized/distilled water.

Test trench excavation equipment (i.e., excavator bucket) and sampling equipment will be
decontaminated between each trench location. Decontamination will take place at or near each
trench location. Decontamination will be accomplished with a high pressure hot water/steam
cleaning unit.

URS 1K96219.0WORKPLANSIURS_FSMORAFT FSP COCM7-AUG-01Fkee219.01ws &- 10
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SECTIONFIVE sample Chain of Custody/Documentation

5.1 FIELD LOGBOOK

The field logbook wilil consist of a hard bound, water-resistant field book with numbered pages.
All pertinent information regarding the site and sampling procedures will be documented in
indelible ink. Notations will be made in logbook fashion with sufficient detail so that decision
logic may be traced once reviewed, noting the time and date of all entries. One logbook will be
assigned to each sampling team. The following information will be included in the field
logbook:

¢ Project name and number, date, and page number at the page top

¢  Weather ccnditions, temperature, wind speed and direction and weather forecast for the day
* Name and task related title of each one of the team members present on-site

e Name and task related title of each subcontractor present on-site

¢ Name and title of any client representative, oversight personnel, or visitor

o Information concerning activity/sampling changes, schedule modifications. or change orders
e Deviations from approved work plans

e Results from any health and safety monitoring, and any necessary actions

¢ Information conceming access agreements or conversations with property owners

» Sketches and field measurements of sample locations

o Field observations

¢ Chronology of events

s Location, description, compass direction, date, and log of photographs

* Sample ID number(s) of all samples collected

e Other information which the author believes is important 1o document

At the end of each day, all field personnel maintaining a logbook will cross through the
remaining space of the last page of the logbook for that day’s activites, sign and date it.

The field manager or sample manager may also maintain a field logbook for recording the
information presented above or for documenting other relevant information.

5.2 PHOTOGRAPHS

At each sampling location, a color photograph will be taken which shows the sampling location
and its immediate surroundings. Included in each photograph will be a placard of known
dimensions. The placard will be marked with information indicating which building and which
portion or feature of a building the photograph is depicting. The location, description, compass
direction. date. and log of each photograph will be recorded into the field logbook.

Photographs of other items of interest. such as samples, physical features, field equipment. and
others. may be taken at the discretion of field personnel. Photographs of individual samples will

URS 1K96219.01WORKPLANS\URS_FSPIOAAFT FSP DOCL7-AUG-01FK96218.0t49 - |



SECTIONFIVE sample Chain of Custody/Decumentation

include a placard marked with the investigation and location identifiers, and the 2-digit sample
location and 3-digit sample depth (if applicable) identifiers (see Section 5.3).

5.3 SAMPLE NUMBERING SYSTEM

All samples will be identified with a unique sample ID which identifies the as described below.

5.3.1 Site Characterization Samples

The sample identification system for samples to be used for site characterization. not the risk
assessment, is described below.

Format: ##,XX-##-MMYYQQQ

Where each element of the sample ID represents the following identifying information:

##,. Two-digit number representing the building or area of concern
examples: 01 = Building |
02 = Building 2
NE = Northeast parking area
SR = Sewer system
RR = Railroad
RD = Roadway
BK = Regional background area

IW = [nvestigation derived waste

XX: Two-character sample type code

SB = Soil Boring

CS = Concrete

SW = Surface Wipe

SD = Sediment

WW = Wastewater

AC = ACM sample

TX = Test Pit, where X represents sample media as follows
E = Encrusted deposits
D = Sediment
S = Sail

C = Concrete

URS 1K9E219 0 1WORKPLANSWRS_FSMDRAFT FSP.DOCW7-AUG-01FKS6210.014e -2
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SECTIONFIVE sample Chain of Custody/Documentation
P = Product
W = Water

examples: TC = concrete sample from a test pit

TS = soil sample from a test pit

##,: Two-digit sample number

For all samples except soil borings:
01 = 1" sample of a given type al a given building
02 = 2™ sample of a given type at a given building

Soil Borings: ##(##_-##,)
##_ = Soil boring number
##_ = Top of sample depth range
##, = Bottom of sample depth range
example: 02(09-10) = 2°* soil boring, 9-10 ft depth interval

MMYY: Date of sample collection
MM = month
YY = year
example: 0901 = sample collected in September 2001

QQQ: QAQC Type of sample
omitted = Investigative Sample
DQC = Contract Laboratory QC Duplicate Sample
DQA = TEWES QA Duplicate Sample
RIN = Rinsate Sample
MS = Maurix Spike Sample
MSD = Mairix Spike Duplicate Sample

URS | 56219 O WORKPLANSWAS_FSPIORAFT FSP.OOCY 7-AUG-01FKI6219.01W8 -3
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SECTIONFIVE sample Chain of Custody/Documentation
Site Characterization Sample ID Examples

015B-03(05-06})-1101 5-6 foot depth interval in the 3« sail boring collected in Buitding 1
during November 2001

01SB-03(05-06)-1101RIN Rinsate sample of equipment used to collect the above sample

SRSD-15-1101 15" sediment sample collected from the sewers in November 2001

02TC-02-1201 Concrete sample from the second test pit sampled in Building 2 in
December 2001

5.3.2 Risk Assessment Samples

Although risk assessment samples and site characterization samples will be collecled with the
same techniques in the field, the risk assessment samples will have sample ID’s which
distinguish them from the site characterization samples.

Format: Identical to site characterization samples. but with an “RA-* appended to the beginning
of the ID

Risk Assessment Sample ID Examples

RA-015B-03(05-06)-1101 5-6 foot depth interval in the 31 risk assessment soil boring collected
in Building 1 during November 2001

RA-01SB-03(05-06)-11010QC Duplicate of the above sample

5.3.3 Trip Blank Samples

Since trip blanks packed with other samples for shipment to the laboratory are unique. they will
be assigned unique sample ID’s.

Format: TRB-XX#-MMDDYY

Where each element of the sample ID represents the following identifying information:
TRB: Common designation for all trip blank samples

XX: Two-character designation for the laboratory to which the samples were sent
CS =CEWES

Other laboratories to be designated upon their selection

##. Two-digit shipping container number
01 = 1™ container of VOC samples sent to the taboratory on a given day

02 = 2™ container of VOC samples sent 1o the laboratory on a given day

URS K962 19 O1WORKPLANSWAS_FSPDRAFT FSP.DOCUT-AUG 01FKSE219.01449 5'4
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SECTIONFIVE Sample Chain of Custody/Documentation

MMDDYY: Date trip blank is sent to laboratory

MM = month
DD = day
YY = year

example: 110501 = November 05, 2001

Trip Blank Sample ID Examples

TRB-CS01-12021 18t trip blank sent to CEWES on December 02, 2001

TRB-LB04-112301 41 trip blank sent to a lab designated as “LB” on November 23, 2001

54 SAMPLE DOCUMENTATION

Sample documentation will include:
¢ Field logbook

e Sample collection field sheets

+« Sampie labels

¢ Chain-of-Custody (COC) forms
¢ Custody seals

e Receipt-for-sample form

* Cooler receipt forms

The field leader or sample manager will be responsible for reviewing the information contained
in the sample collection field sheets and logbook, and the preparation of the COC forms. The
field leader will also be responsible for keeping the field project file, contact with «.. ractual and

owner’s analytical laboratories. and contact with equipment and field suppliers.

All original data recorded in the hieid logbooks and on sample labels. sample collection field
sheets, and COC forms will be written in waterproof ink. If an error is made on an accountable
document, corrections will be made simply by crossing out the error with one line and entering
the correct information. The erroneous information will not be obliterated. Any error discovered
on a document will be corrected by the person who made the entry. All corrections will be
initialed and dated.

54,1 Sample Labels

Adhesive sample labels for the identification of each sample collected will be pre-printed and
they will include the following information:

¢ Label heading: “URS Group. Inc.. SLAAP Site-Specitic EBS (49-F0K96219.01), St Louis,
MO”
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SECTIONFIVE sample Chain of Custedy/Bocumentation

+ Sample identification number (e.g. 01SB-03(05-06)-1101)

¢ Sampler initials (to be filled in at the time and date of sampling)
¢ Darte/Time (to be filled in at the time and date of sampling)

e Sample matrix

¢ Chemical analysis to be performed

* Sample Container and Preservative (if any)

¢ Apalytical laboratory

A fine point permanent marker will be used to fill the blanks on the sample labels. Labels will
be protected with a coat of wide clear tape once all information i1s complete and before sample
containers are filled. An example of labels to be used in the field is provided in Figure S-1.

5.4.2 Sample Collection Field Sheets

Sample collection field sheets will be used to record ali sample information including:
¢ Sample identification number

¢ Sampler(s)

¢ Date and tinie of sample collection

e Sampling methodology (e.g. hand auger) and sample type (e.g. subsurface soil). and sample
matrix (e.g. soil)

¢ Analysis requested and sample preservation
+ Approximate volume of sample collected

Sample collection field sheets will be initially placed in a plastic bag with sample containers in a
chilted cooler. Sampie collection field sheets will be filled out with complete information at the
time of sampling. Figure 5-2 presents an example of a sample collection field sheet.

Each sample will be documented on the sample collection field sheets, and all paperwork will be
returned with the samples to the sample manager. The sample manager will log the samples in
the COC forms for shipment to the laboratory for analysis.

5.43 Chain-of-Custody Records

Logging of the samples into the COC forms will be performed using Site Manager Pro (SMPro).
SMPro is a Microsoft Windows-based dala management software used to implement the
sampling plan and prepare COC forms in the field. A 1ypical COC form is presented in

Figure 5-5.

Once the samples are logged into SMPro, a COC form will be printed out and placed into the
cooler with the corresponding samples for shipment to the laboratory. A copy of the COC forms
will be kept by the sample manager.

COC numbers are entered as a data field in SMPro. These numbers are generated using the
following elements: year, month. day. analytical laboratory designator. and shipping piece

I]RS K962 19.01WORKPLANSIWRAS _FSPDRAFT FSP.OOCUT-AUG-01FKS8215.01149 5'6
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SECTIONFIVE Sample Chain of Custody/Documentation

number sequence for the day. An example of a COC number for USACE Chemistry Quality
Assurance Branch of the Waterways Experiment Station Environmental Laboratory (CEWES),
cooler three, shipped on November 5, 2001 will be identified as: 01 1 I05CEWESOQ3. Analytical
laboratory designators for contract laboratories will be established after the contract laboratories
have been selected.

Additional information to be transferred onto the COC is as follows:
¢ Project name and number

¢ Project location

e Project manager

¢ Sampler’s ininals

s COC number

» A complete list of analyses, with specific selection of the requested analysis
¢ Sample date and time

e Sample type and matrix

¢ Number of sample containers

e Sample identification

¢ Sample manager signature

¢ Date and time of sample release to courter or shipper

¢ Airbill number

e Laboratory address

¢ Laboratory subcontract number

The temperature blank will be hand-written to the COC form. Prior to sealing the COC form in
the individual sample cooler, the sample manager will sign and date the COC form, relinquishine
the samples to the laboratory. The COC form will then be placed inside a plastic zip-lock type
bag and the bag will be taped to the inside lid of the cooler.

5.4.4 Custody Seals

Custody seals are used to ensure that sample packages have not been opened during shipment.
The following information will be included on the custody seals applied o the front and back of
each cooler:

s Signature of the sample custodian

e Date when the sample package was sealed

8
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SECTIONFIVE sample Chain of Custody/Documentation

5.4.5 Cooler Receipt Forms

A cooler receipt form (Figure 5-6) will be filled out by the laboratory sample custodian on each
cooler recetved. The purpose of this form is to obtain cooler receiving conditions and sample
log-in information. URS will supply these forms prior to any sampling activities. Completed
cooler receipt forms will be kept with COC forms.

5.5 DOCUMENTATION PROCEDURES

Steps for documenting sample collection during the field work are as follows:

. Enter into the field logbook the date and time, the location identification. sampling team
personnel present, weather conditions, and other pertinent information regarding field
activities.

2. Complete the sample collection field sheet.

3. After sample collection, lids for each sample container will be secured and samples stored
with ice or frozen, reusable chemical packs in an insuiated cooler to maintain sample
temperature of approximately 4°C. “

4. The Chemical Quality Control (CQC) Representative or his designee will fill out the COC
form by recording sampling information directly from the labels on the sample containers.
The sample collection field sheets will not be used to fill out the COC forms. Each sample
container label will be checked for completeness.

5. When the COC form(s) and the sample collection field sheet(s} arc completed, a photo
copy(s) will be made and placed in the project file.

6.  Sample packaging procedures are described in Section 7.1.

7. The sample container air bill will be completed with the name, address, company, and
phone numbers of the sender and the recipient. The air bill will be marked for priority
overnight delivery when shipments are sent on Monday through Thursday. The air bill will
be marked for Saturday delivery when shipments are sent on Friday. Payment will be
marked by checking the box lab led “Sender”. The internal tilling reference number will

be placed on the air bill.

8. When the air bill is completed, a photocopy of the form will be made and placed in the
project file.

9. The day after a sample shipment, the sampie manager will contact the laboratory to confirm
that all shipped samples have arrived and are in satisfactory condition. The last three
columns of the sample tracking field sheet will be completed for the samples that were
shipped the previous day.

5.6 CORRECTIONS TO DOCUMENTATION

All original data recorded 1n the ficld logbooks, sample labels, sample collection field sheets, and
chain-of-custody forms will be written in waterproof ink. If an error is made on an accountable
document, corrections will be made simply by crossing out the error with one line and entering
the correct information. The mistaken entry will not be covered up. “whited out™. or erased.

URS 11K96219 OTWORKPLANSIUAS_FSPADRAFT FSP DOCM 7-AUG-01FKI6219.01ug 3-8
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SECTIONFIVE Sample Chain of Custody/Documentation

Any error discovered on a document will be corrected by the person who made the entry. All
correcttons will be initialed and dated.
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SECTIONSIX Sample Packaging and Shipping

This section describes procedures for properly handling and shipping the environmental samples
collected at the site. The procedures described in this section are performed after samples have
been collected, placed in the proper containers and correctly preserved.

6.1 SAMPLE STORAGE

Upon collection of the samples, they will be placed in a cooler with ice and transported back to
the field office by either the sampling team or the sample manager. At the field office. ali
individual sample containers will be placed in plastic zip-lock bags. Four 40 milliliter VOC vials
(which constitutes one sample) will be placed into a zip-lock bag. An ice bath will then be
prepared by placing several bags of ice tn a plastic tub and then adding some water. The sample
containers will then be partially submerged in the ice bath along with one temperature blank per
tub of samples. Samples will remain in the ice baths until packing.

6.2 SAMPLE PACKING

All samples collected will remain in the possession of the sampling crew until shipment. Locked
vehicles, buildings or trailers will be used for interim storage as necessary. If coolers used for
sample storage must be left unattended for extended periods of time, signed custody seals will be
placed on the coolers.

Once the COC forms are printed and signed, one copy of this document will be made. The copy
will be used as a packing list for each cooler. A detailed comparison between each sample label
and the entries on the COC form will be made to ensure accuracy. Any discrepancy should be
corrected by following the guidelines in Section 5.6. This practice is a QC mechanism to ensure
that all samples are placed in the cooler for shipment and that all paperwork is accurate.

COC records for CEWES will also have the appropriate laboratory information management
system (L.LIMS) numbers in the remarks box on the lower right hand corner of the COC form.
The LIMS number for this sampling event will be provided by CEWES.

Sample packing will begin by preparing a portable insulated container (cooler) for use as the
shipping vessel. Old shipping tags, labels, and any other markings from previous shipments will
be removed from the cooler. The inside of the cooler will be wiped out with a paper towel
wetted with deionized water. A layer of styrofeam sheeting or bubble wrap will be placed in the
bottom of the cooler 1o cushion the samples. A large plastic garbage bag will be used as a liner
for the cooler.

VOC vials will be wrapped in packing foam or bubble wrap and then placed in a plastic zip-lock
bag. Two VOC trip blank vials will be shipped in each sample cooler containing VOC samples.
‘The trip blanks will be appropriately labeled. wrapped with one set of VOC samples, and then
inserted into the same plastic bag as the set of samples. Sample containers will then be placed
upright in the lined cooler in such a way that they will not touch each other during shipment.
Packing material such as bubble wrap will be placed between the bottles at the discretion of the
sample custodian. A 40 ml temperature blank supplied by each laboratory will be included in the
cooler.

All samples will be shipped to the laboratory on ice. Ice in double-lined bags will be placed
around, and on top of the sample containers. If pre-frozen blue ice is used. it will be carefully
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SECTIONSIX Sample Packaging and Shipping

placed inside the cooler to avoid direct contact with glass ampule containers. Additional inert
packing material will be placed in the cooler. The signed COC form will be placed inside a
plastic zip-lock type bag and taped to the inside lid of the shipping cooler. The cooler will then
be closed and taped shut with filament-type strapping tape.

At least two signed custody seals will be placed on the cooler and taped over, one on the front
and one on the side. Additional seals may be used as needed. The shipping information will be
affixed on the top of the cooler. The cooler will be handed over to the local courier or delivered
directly to the shipper by a sampling team member.

6.3 SAMPLE SHIPPING

Sample containers will be delivered to the shipping company by a local courier or a sample team
member. Air bills will be pre-typed with information regarding analytical laboratory address
{(destination), contact person and phone number, sender address, name and phone number, and
project and task number. The type of services required from the delivery company will also be
marked appropriately (i.e., next day morning delivery, weekday delivery except for Friday
shipment that should be marked for SATURDAY DELIVERY).

In addition to the shipping labels, a pre-typed label will be taped on the cooler top with both the
sender and receiver addresses on them. Proper warning labels will be placed on the cooler to
advise shipper of the presence of breakable containers in the cooler.

6.4 LABORATORY SAMPLE RECEIVING

Upon receipt of the sample coolers at the appropnate laboratory, the laboratory will check the
following items:

e The cooler will be checked for damage or leakage and custody seals will be verified to be
intact

o Contents of each cooler will be compared with the COC to verify that all sample ID and
requested analyses match and that no samples are missing

* Bottles will be inspected for breakage or leakage

o The temperaiuic . the sample and the temperature blank will be measured and recorded on
the COC form

+ The pH of liquid samples will be measured (1o verify proper pH) and recorded

* Any discrepancies between cooler contents and COC forms will be noted and/or comments
provided regarding damaged samples or problems in the “remarks” section of COC form

¢ Cooler receipt forms (Figure 5-6) provided by URS wilil be filled out and included in the
laboratory’s hard copy report

® The URS Chemical QA Officer will be contacted immediately regarding problems with a
sample.
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SECTIONSIX

Sample Packaging and Shipping

Laboratory analyses of all samples will be performed by contract laboratories which have not yet
been identified and the Waterways Experiment Station. Addresses and points of contact for

these laboratories are provided below.

- ol R ;
[}
R - R

Phone Number
Analytical Laboratory Analysis Address Contact Person Fax Number
CEWES VOCs, Explosives, | 420 S. 18" Street Laura Percilield (402} 444-4314
Metals, SVOC's, Omabha, NE 68102 Shelly Swink (402} 444-4318
Pesticides,
Inorganics
Contract Laboratory(s) | VOCs, Explosives,
To Be Determined Metals, SVOC's,
Pesticides,
fnorganics, ACM
m L9621 2. 0UWWORKPLANSWAS_FSPMDRAFT FSP.OOCV 7. AUG-(1FKSE219 014 6"3
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SECTIONSEVEN Investigation Derived Waste (1DW)

[DW generated during project activities will include decontamination {(rinse) water, soil from soil
borings and sediment sampling, concrete from concrete sampling, disposed debris and soils from
test pit excavation, and personal protective equipment (PPE). General procedures for managing
IDW are as follows:

Decontamination fluids and fluids generated during sampling activities will be containerized
in a holding tank or in 55-gallon drums. Containerized decontamination fluids will be
labeled and inventoried. Labels will, at a minimum, define the contents, the date the IDW
was collected, and the reason for containerization. An up-to-date container inventory will be
maintained on site that documents the type of container, the contents of the container, date of
arrival at storage area, and the container status (e.g., awaiting analytical results). In addition,
routine visual inspections of the storage area will be made (o identify areas of potential leaks
or spills. At the conclusion of the field sampling activities, samples of the containerized
fluids will be submitted to the analytical laboratory for analysis of PCBs, SVOCs, and total
metals as discussed below.

Unused portions of soil samples will be returned to the sampling location (i.e. placed back
into the bore hole or sediment location).

Unused portions of concrete from concrete samples and miscellaneous concrete cuttings will
be placed back into the core holes from which they were collected.

Disposed debris, soils and concrete from test pit excavations will be returned to the test pit as
backfill material.

PPE will be placed in plastic trash bags and disposed as municipal waste.

Decontamination fluids will be sampled according to the procedures outlined in Section 4.9.
Final disposition of the containerized IDW will be determined based on the results of the
laboratory analysis.

g
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SECTIONEIGHT Daily Chemical Quality Control Reperts (DCOCR)

During field activities, Daily Chemtcal Quality Control Reports (DCQCRs) will be prepared
daily, dated, signed by the Chemicat Quality Control Representative or his designee. and sent 10
the URS project manager {See Figure 8-1). The DCQCR will include the following
information:

¢  Weather information at the time of sampling

¢ Field instrument measurements

e Calibration

e Problems

¢ Deviations that may affect data quality objectives
o  QA/QC sample tables

» Copies of COC forms

m HGE219.0 WORKPLANSWWIRS_FEMDRAFT FSP.DOCW 7-AUG-01WFKDE219.01449 8' ]
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SECTIONNINE Corrective Actions

This section discusses corrective action procedures to be followed in the event that a discrepancy
is discovered by field personnel, field auditors, and/or laboratory personnel. Typical
discrepancies include improper sampling procedures, improper instrument calibration
procedures, improper sample preservation, and problems (e.g.. broken jar, missing label, etc.)
with samples upon receipt at the laboratory,

The Chemical Quality Control (CQC) Representative will be responsible for the implementation
of the FSP procedures. In the event of any improper sampling procedure, the CQC
Representative will ask the sampling team to immediately comply with this FSP and will
document the discrepancy and circumstances, and will direct the sampling team to re-collect
samples (if necessary) under the proper protocol.

Instruments will be calibrated and maintained according to manufacturer recommendations. A
list of the instruments required is shown in Table 9-1. The instrument calibration logbook will
be inspected daily by the CQC Representative, or his designee. Any instrument problems will be
immediately reported to the CQC Representative. It will be the responsibility of the CQC
Representative 1o make arrangements to replace the instrument with another one in proper
working condition. Improper instrument calibration and corrective action will be documented in
the logbook and reported in the DCQCR.

Sample preservation procedures in the field will be supervised by the CQC Representative, or his
designee. Laboratory pre-preserved containers will be inspected by the CQC Representative, or
his designee. In the event that any sample container has an incorrect or insufficient amount of
preservative, the sample container will be discarded and a new sample container and label will be
provided by the CQC Representative, or his designee. In the event of sample container breakage
or leakage in the field, new samples will be collected. Proper documentation will be completed
by the CQC Representative, or his designee, to document the circumstances. This
documentation will be part of the field project file.

Problems with samples after receipt at the laboratory will be addressed by the CQC
Representative. In the event of discrepancies between the COC and the sample labels.
corrections will be made according to procedures described in Section 5.6. If sample containers
are broken or if a sample container is missing from the cooler, the laboratory will notify the CQC
Representative, or his designee, who will arrange for a new sample to be collected. Proper
documentation will be attached to the original sample field sheets and the original COC form to
document the corrective action.

Any other deviation from Part I of this SAP will be tnitially reported to the CQC Representative
who is responsible for reporting the details in the DCQCR.

g
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SECTIONTEN

Project Schedule

A proposed schedule for the field sampling and report preparation activities 1s presented in
below. Due to the anticipated start date for the field effort in early November 2001. the schedule
takes into account holiday periods in November, December and January.

Activity/Task Calendar Days to Complete
Field Work Preparation Completed within 5 days from Approval of Work Plans
Field Mobilization 3 days
Field Work - Initial 30 days

Field Work - Contingency Samples

Started within 2 days of receipt of initial analytical results; completed
within 21 days from receipt of analytical results for initial samples

Demobilization

3days

Chemical Analysis Completed

14 days after laboratory receives final samples

Data Validation Completed

14 days from receipt of final analytical results

Draft Report

30 days from receipt of final analytical resuits

Review/Comments on Draft Report

14 days

Final Report

30 days from receipt of review comments
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Table 1-1. Summary of Physical Features for Building 1

Building Characteristics

Building Name Billet Cutting Building
Area 8,770 square feet {ft2)
Style One story

Construction Materials

Steel frame and roof truss building with corrugated asbestos siding. The floor is
reinforced concrete. The roof is precast concrete slab deck with a pilch felt and
gravel surface.

Construction Date
Historical Use
Occupants/Lessees

Built in 1944

1944 to 1983: SLAAP {105-millimeter {mm} Howitzer shell production)

Operational Periods

Historical Processes

Process Summary

1944 to 1945 105-mm Howitzer shell production
1952 to 1954: 105-mm Howitzer shell production
1966 to 1969: 105-mm Howitzer shell production

Steel billets were stored in concrete and H-beam racks outside of the eastern and
westem sides of Building 1. Long 4-inch square steel billets or bars were fed into the
building via conveyor systems to four nicking machines (two on the east and two on
the west sides}. Each nicking machine consisted of eight oxygen-assisted acetylene
torches that would create a nick approximately 1/4" deep and 3/16” wide along the
width of each bar. Following nicking, conveyor feeds would move the billets through
a direct-contact water cooling process to eight breaking machines (each rated for
530 slugs per hour). Billet ends from each end slug were cut to size in cold saw
machines. Snag grinding, as necessary, was completed on all breaks that did not
meet specifications. Following inspection, the finished 8-1/2” slugs were mounted on
skids and transported to the forge building (Building 2).

Process Machinery

Process machinery included conveyor tables, billet nicking machines, conveyer
systems equipped with water sprays, hydraulic breaking presses, cold saws and a
saw sharpener, shag grinders, fume exhaust fans, a dust collector, seli-propelled
electric cranes, unit ventilators, pits under hydraulic breaking machines, pits with
process water discharge, and a pit with an acetylene drip pot.

Process Utilities

Possible Hazardous
Material Uised

Hazardous Materiadditformation

Water, steam, compressed air, acetylene gas, oxygen gas, and electrigity.

Acetylene, quench water, coeling oil, hydraulic fluids, and machine lubricants.

Hazardous Maternial

Storage and Usage Areas

Pits under hydraulic break machines, two pit with process water discharge, and a pit
below the acetylene drip pot

Hazardous Material Off-
Loading Areas

A loading dock is present along the northem side of the building,
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Table 1-2. Summary of Physical Features for Building 2

Building Characteristics

Building Name Forge Building
_ First Floor: 73,095 (t?
Second Floor (Switching Room); 792 ft2
Area Third Floor (Machine Balconies): 2,964 ft2
Fourth Floor (Catwalks): 1,803 ft2
Fifth Floor (Locker Rooms}): 1,701 ft2
Style Five stories

Construction Materials

Steel frame and roof trusses on reinforced concrete piers, corrugated asbestos
siding, and an asbestos-covered metal roof,

Construction Date 1944
Historical Use | _
Qccupants/Lessees 1944 to 1983: SLAAP (105-mm Howitzer shell production)

Operational Periods

Historical Processes |

Process Description

1944 1o 1945; 105-mm Howitzer shell production
1952 to 1954: 105-mm Howitzer shell production
1966 to 1969: 105-mm Howitzer shell production

The building contained 10 gas- and oil-fired rotary fumaces for slug heating and
forging. Cut steel billets from Building 1 were forged into hollow cylinders. Aflter
forging, the billets were cooled by water spraying and quenching. Various hydraulic
systems were also used in the production process.

Process Machinery

Rotary furnaces, piercing presses, sizing and de-scaling units, hydraulic draw
benches, conveyors, accumulators, air hammers, cooling tanks, oil heaters, cranes,
metal grinders, transformers, and air compressor motors and cylinders.

Process Utilities

Possible Hazardous
Material Used

Hazardous Material Information

Electricity, water, fuel oil, compressed air, steam, and natural gas

Hydraulic and fuel oils, solvents (toluene), asbestos, LBP, quench water, and
machine lubricant oils

Hazardous Material
Storage and Usage Areas

First Floor: A fugl oil distribution system, hydraulic oit systems, and cooling
tanks

Second Floor:  Two transtormers and switches :
Outside: A 10,000-gallon regular {leaded) gasoline UST and dispenser (abandoned
and filled with sand in 1859; removed in 1992)

Hazardous Materiat Off-
Loading Areas

The UST was filled using a fill port on top of the tank. Fuel oil was off-loaded into
pipes contained in loading pits. These pits were located north of Building 2 from
1944 to 1958 and east of the building from 1958 to 1969.
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Table 1-3. Summary of Physical Features for Building 3

Building Name Machining Building {also known as Building 202ABC)
Basement: 37,000 square feet (ft2)
Area First Floor: 168,000 ft2
Second Floor: 154,780 fi2
Penthouse: 6,813 2
Style Two stories, basement, and two penthouses
Construction Steel frame and roo_f beams on reinforced concrete _piers apq spread footings; masonry
Materials walls; and a prefabricated concrete roof. The eastside addition has the same structure,

but also is covered with asbestos siding.

Cunstruction Date

Occupants/Lessees

space in 1984 and 1985.
Historical Use |

Built in 1941, retooled {including eastside addition) in 1944, Renovated to create office

1941 to 1944: SLOP {0.30-caliber munitions production)
1944 10 1983: SLAAP (105-millimeter (mm} Howitzer shell production}
1985 to 1996: SLAAP (AVSCOM office space)

Operational Periods

Process Description

Historical Processes |

1941 to 1944: 0.30-caliber munitions production
1944 to 1945: 105-mm Howitzer shell production
1952 to 1954: 105-mm Howitzer shell production
1966 to 1969: 105-mm Howitzer shell production
1985 to 1996: Office space

Processes completed in Building 3 consisted of shell shaping, heat tracing, cleaning,
painting, and packaging for shipment. Metal chips and fragments produced as a result of
the shell machining processes were collected on the first and second floors and disposed
in the chip chute. The chip chute is an open chute along the north wall that opened to the
basement in Building 3. From the basement, the metal chips were transterred to a railcar
via conveyor for off-site disposal.

Pracess Machinery

Process machinery included lathes, dnll presses, milling machines, grinders, heat-treating
furnaces, wash racks, welders, shapers, shot-blasting equipment, paint spray booths,
transformers, air compressors, and auxiliary equipment (dust collection devices,
elevators, and conveyors).

Process Ulilities

Possible Hazardous
Material Used

Hazardous Material Information

Water, steam, compressed air, soluble oil, quench oil, paint, nalural gas, telephone
setvice, and electricity.

Cutting (soluble) oil, quench oil (No. 6 fuel oil), hydraulic oil, solvents (toluene}, asbestos,
lead-based paint, and pesticides.

Hazardous Material
Storage and Usage
Areas

Basement: Chip chute, 8-inch diameter quench oil lines to sludge tank, transformer
vaults, quench oil pump station

First Floor: Cutting ofl distribution system, soluble oil and mixing room, 14 quench
oil tanks, paint storage room, hydraulic oil reclaiming unit, five wash racks, five paint
spray boaths, paint stripping room.

Second floor:  Cutting oil distribution system, heat treating quench oil.

Hazardous Material
Ofi-Loading Areas

The quench oil USTs at Building 8 had remote filt capability from railroad tracks on the
northeast side of Building 3.
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Table 1-4. Summary of Physical Features for Building 4

Building Characteristics

Building Name Air Compressor Building
Area B_alsernent: 277212
First Floor: 8,450 ft2
Style One story with basement on the western side

Construction Materials

Steel frame and roof beams on reinforced concrete piers and spread footings and
has corrugated asbestos siding and roof.

Construction Date
Historical Use
Occupants/Lessees

1844

19 10 1983: SLAAP {(105-mm Howitzer shell production}

Operational Periods

Historical Processes |

Process Description

1944 to 1945: 105-mm Howitzer shell production
1952 to 1954: 105-mm Howitzer shell production
1966 to 1969: 105-mm Howitzer shell production

Housed air compressors used to generate compressed air for processes performed
in the other SLAAP buildings.

Process Machinery

Compressor motors and cylinders, intercoolers, aftercoolers, and air receivers.

Possible Hazardous
Material Used

Process Utilities Electricity, water, compressed air, and steam.
Hazardous Material Information

ACM, LBP, and hydraulic and motor oils

Hazardous Material Two transformers
Storage and Usage Areas
Hazardous Material Off- None
Loading Areas
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Table 1-5. Summary of Physical Features for Building 5

Building Characteristics

Building Name Headquarters and Office Building {also known as Building 2020)

Basement: 1,153 2

First Floor: 11,662 fiz
Area Second Floor. 10,075 2

Penthouse: 392 fi2
Style Two stories with basement and penthouse

Steel framework with reinforced concrete (brick-covered) walls and piers with spread
Construction footings. The floors are reinforced concrete. Some corrugated asbestos siding was used
Materials on certain walls. The building has a pre-cast concrete roof with insulation board

underneath.

Construction Date

Historical Use

QOccupants/Lessees

Builtin 1941, altered in 1944 to office space. Renovated and upgraded in 1984.
|

1941 to 1944: SLOP (primer building)

1944 10 1983: SLAAP (office space)

1962 to 1967 Futura Manufacturing Company {assembly of radios)
1985 10 1996. SLAAP (AVSCOM office space)

Operational Periods

Process Description

Historical Processes |

1941 10 1944: Primer Joading

1944 to 1945: Office space

1952 to 1954: Office space

1962 to 1967 Assembly of pocket-sized radios
1966 to 1969: Office space

1985 to 1996: Office space

Served as a primer loading plant for 0.30-caliber ammunition from 1941 until 1944, when

the machinery was removed and office space renovations were conducted. This building

was also leased from 1962 to 1967 to the Futura Manufacturing Company for assembly of
_pocket-sized radios.

Process Machinery

Small arms ammunition loading machinery until 1944, an elevalor, and steam unit heaters.

Process Utilities

Hazardous Material

Possible Hazardous
Material Used

Water, steam, telephone service, and electricity.

Inférmation _
Hydraulic oil, ACM, LBP, cleaners, transfermer oil, primers, solvents, metals, and light
ballasts

Hazardous Material
Storage and Usage
Areas

Transformers, light ballasts, and il storage outside

Hazardous Material

None

Off-Loading Areas
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Table 1-6. Summary of Physical Features for Building 6

Building Characteristics

Building Name West Office and Laboratory Building (also known as Building 202E}

Basement: 1,153 fi2
Area First Floor: 9,825 #?

Second Floor: 10,477 2

Penthouse: 118 {2
Style Two stories with basement and penthouse

Steel framework with reinforced concrete (brick-covered) walls and piers with spread
Construction footings. The floors are reinforced concrete. Some corrugated asbestos siding was used
Materials on certain walls. The building has a pre-cast concrete roof with insulation board

undemeath,

Occupants/Lessees

Construction Date Built in 1941, altered in 1944 to office space.
Historical Use

| : )
1941 to 1944: SLOP (small arms primer insert building)
1944 10 1983: SLAAP (office space and laboratory)
1985 to 1996. SLAAP (AVSCOM office space)

Operational Periods

Process Description

Historical Processe

1941 to 1944: Smail arms primer insertion

1944 1o 1945: Office and laboratory space

1952 to 1954: Office and laboratory space

1966 to 1969: Office and laboratory space

1985 to 1996: Office space
5 _

Utilized for small arms primer insertion from 1941 until 1944, when the machinery was
removed and office space renovations were conducted. A metallurgical laboratory
occupied a small part on the first floor and performed quality control testing. Operations
included polishing, measuring, and some efching.

Process Machinery

Small arms primer insertion machinery, ventilators for the laboratory, a dark room,
radiators, and steam unit heaters.

Process Ulilities

Possible Hazardous
Material Used

Hazardous Material Information

Water, steam, telephone service, and electricity.

Small amounts of unidentified laboratory chemicals and solvents as well as hydraulic oil,
ACM. LBP, cleaners, trarsformer oil, and light ballasts.

Hazardous Material
Storage and Usage
Areas

Transformers, light ballasts, and the laboratory

Hazardous Material
Off-Loading Areas

Norne
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Table 1-7.

Summary of Physical Features for Buildings 7 and 7A

Building Characteristics
Building Name Water Pump House (Bldg. 7} and Cooling Tower (Bidg. 7A)

Building 7 1,048 112
Area Building 7A 635 fi2
Style Building 7 is one story, cooling tower was 15 feet tall (demolished).

Construction Materials

Building 7 is constructed of concrete block walls, a reinforced concrate floor
on a reinforced concrete slab, and a tar and gravel roof. The cooling tower is
a wooden frame tower on a concrele base.

Construction Date

Occupants/Lessees

1944

1944 to 1983. SLAAP (105-mm Howitzer shell production)

Operational Periods

Historical Processes |

Process Description

1944 to 1945: 105-mm Howitzer shell production
1952 to 1954: 105-mm Howitzer shell production
1966 to 1963; 105-mm Howitzer shell production

Building 7 housed water pumps used to circulate process (coolant) water
between Buildings 2 and 4. A cooling tower (Building 7A) was located east of
Building 7.

Process Machinery

Water pumps and piping

Process Utilities
Hazardous Material Infor
Possible Hazardous
Material Used

ACM and LBP in Building 7. Hexavalent chromium associated with the
cooling tower,

ity, water, compressed air, and steam.

Hazardous Material None

Storage and Usage Areas

Hazardous Material Off- None

Loading Areas

URS 1 1K96219.0WORKPLANSIURS_FSPDRAFT FSP.DOC7-auG-01ksszisons Page 1 of |




N .

Table 1-8.

Building Characteristics

Summary of Physical Features for Buildings 8 and 8A

Building Name Fuel Storage Area (Bldg. 8) and Oil Pumphouse {Bldg. 8A)

Building8 1,048 ft2
Area Building 8A 635 ft

The Fuel Storage Area is a square area bounded by earthen dams on three sides
Style and a natural slope on the fourth. The Storage Area was divided into three equal

sections by walls. Building 8A is one story.

Construction Materials

Building 8 had concrete block walls and earthen dams. Building 8A has concrete
block walls, a reinforced concrete slab floor, and a tar and gravel roof,

Construction Date
Historical Use
Qccupants/Lessees

1944

1944 to 1983: SLAAP (105-mm Howitzer shell production}

Operational Periods

Historical Processes |

Process Description

1944 to 1945: 105-mm Howitzer shell production
1952 to 1954: 105-mm Howitzer shell production
1966 to 1969: 105-mm Howitzer shell production

From 1944 to 1969, Building 8 was used to store fuel oil used by the rotary furnaces
and other process machinery in Building 2. The fuel was pumped into Building 2
from storage tanks in Building 8 utilizing pumps located in Building 8A. (Note: From
1944 10 1958, Building 8 was located north of Building 2. In 1958, Building 8 was
relocated to the east side of Building 2 in order to make way for Interstate 70
construction.) The storage tanks were removed and donated to the Missoun
Department of Transpodation in 1986.

Process Machinery

ASTs, piping, oil pumps, and oil heaters

Process Utilities

Possible Hazardous
Material Used

Hazardous Material Information

Electricity, water, foamite fire retardant, fuel oll, compressed air, and steam,

Fuel oil in Building 8.
Fuel oil, ACM, LBP in Building 8A.

Hazardous Material
Storage and Usage Areas

Fuel oil stored in nine 16,000- to 19,000-gallon ASTs and an oil drain sump used to
temporarily store "dirty” return oif from Building 8A oil pumps

Hazardous Material Off-
Loading Areas

From 1944 to 1958, oil was off-loaded from trucks into pipes in two loading pits
located south of Building 8 at the top of the natural slope. The exact location of
Building 8 from 1958 to 1969 is not known, but it was likely located east of Building 2.
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Table 1-9. Summary of Physical Features for Buildings ?A through 9D

Building Characteristics

Building Name Acetylene Generation Area
Building 9: 1,228 {2 Building 9A: 2,061 ft2
Area Building 9B: 378 112 Building 9C: Not applicable
Building 9D: 455 fi¢
Building 9: Single story Building 9A: Single story
Style ' Building 9B: Sludge pit Building 9C: AST
Building 90: Single story
Building 9: Wooden frame, rafters, and roof; tile walls; and a concrete floor
. Building 9A: Concrete walls and floor, wooden rafters and decking
ﬁc;r;esrtian;gllon Building 9B: Reinforped concrete
Building 9C: Steel with reinforced concrete supports
Building 8D: Concrete walls and floor, wooden rafters and roof decking

Built in 1941 and modified in 1944. Acetylene Generator Building, Sludge Pits, and

Construction Date 0 gen Receiver removed in early 1980s.

Historical Use
Occupants/Lessees | 1944 to 1983: SLAAP (105-mm Howitzer shell production)
1941 to 1944: Smokeless powder storage and canning
1944 to 1945: 105-mm Howitzer shell production

1952 to 1954: 105-mm Howitzer shell production

1966 to 1969: 105-mm Howitzer shell production
Historical Processes
The Acetylene Generation Area supported acetylene production for SLAAP. Acetylene
was generated by mixing calcium carbide and water. The reaction was contained in four
Process Description | acetylene generators in Building 9. Acetylene was then distributed through underground
piping to Buildings 2 and 3. The byproduct of this reaction, calcium hydroxide slurry, was
stored in two sludge pits located in Building 9 until it was transported off site.

Process Machinery | Acetylene generators, pumps, a cold oxygen converter, and piping.

Process Utilities Acetylene, water, compressed air, and electricity.

Operational Periods

Hazardous MXerial Information
Possible Hazardous | Smokeless powder, calcium carbide, machining cooling oil, sludges, ACM, and LBP
Matenal Used

Building 9: Smokeless powder drip pots under acetylene generators
Hazardous Material | Building SA: Storehouse for calcium carbide
Storage and Usage | ouilding 9B: Sludge pits with a sewer outfall
Areas Building 9C: AST for oxygen

Building 9D: Cold oxygen converter
Hazardous Material | Sludges were pumped into trucks through a piping system installed on the north side of the
Off-Loading Areas Sludge Pits. The Sludge Pits were connected lo the sewer system by underground piping.
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Table 1-10. Summary of Physical Features for Building 10

Building Name

Quench Oil Storage Tanks

Building 10 consisted of three cylindrical, steel USTs and one rectangular, concrete UST.
These tanks were located at the east outside end of Building 3 and were alignedin a
north-south direction. The area covered by the USTs is approximately 30 by 100 feet. The
tanks had the following dimensions:

Area Tank No. Dimensions Capacity {qalions)
87 10 feet by 24 feet 14,100
17 10.5 feet by 23.5 feet 15,222
16 10.5 feet by 23,75 feet 15,332
Sludge pit 11 feet {W) x 18 feet (L) x 13 feet (D) 17,000
The USTs were horizontal steel tanks, each lying on three 18-inch-high saddles resting on
Style a reinforced, 12-inch-thick, concrete foundation. A 7/8-inch-diameter rod wi_th a turnbuckle
was installed on each saddie for fastening the tank to the concrete foundation. The guench
oil sludge pit was a reinforced concrete structure.
Construction Steel and concrete {see above)
Materials

Construction Date
, n

1944

194110 1944:  SLOP

Process Description

Occupants/Lessees | 194410 1983:  SLAAP
198510 1996:  AVSCOM
1944 t0 1945;  105-mm Howitzer shell production .
\ \ 1952 t0 1954;  105-mm Howitzer shell production
Operational Periods 1966 t0 1969:  105-mm Howitzer shell production

=13

1993 UST removal activities were initiated in Jan 93,

The three quench oil USTs and the sludge pit supplied cooling oil (No. 6 fuel oil} to 14
quench oil tanks on the first floor of the east section of Building 3.

Process Machinery

Quench oil USTs and a sludge pit.

Process Utilities
Hazardous Materia
Possible Hazardous
Material Used

Elctrici . lubricating oils, compressed air, steam, and water,
Information
Quench ofl, hydraulic oil, solvents (toluene), and heavy metals

Hazardous Matenal
Storage and Usage
Areas

.| Underground:

The quench oil USTs were connected to 4" supply and return lines from
the quench oil pumping room in Building 3. Spills drained to the quench oil sludge pit
through a 8"gravity line. A second 6" gravity line was connected to the 14 indoor quench
oil tank drain lines. The sludge pit clear oil return pumping system is located next to the
middle section of the east basement wall of Building 3.

First Floor: Transfer pumps and tanks stored quench oil.

Second Floor: 14 hardening fumaces used quench oil as cooling media.

Root: 14 evaporative cooling systems cooled quench oil before it was returned
to the quench oil system.,

Hazardous Material | The quench oil USTs were filled using fill ports on top of the tanks. The quench oil system
Off-Loading Areas had a remote 4" fill line capability from railroad tracks on the norheast side of Building 3.
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Table 1-11. Summary of Physical Features for Buildings 11, 11A, and 1iB

Building Characteristics

Building Name Foamite Generator Building (Bldg. 11) and Hose Cart Shelters {A and B}
Original building covered 274 ft2; current building has approximately same

Area dimensions and incotporates one of the hose cart shelters. Buildings 11A and 118
are each approximately 98 ft2,

Style Each of the buildings is one story.

Construction Materials

The original Building 11 had concrete block walls resting on a reinforced concrete
foundation (including a 2- by 3-foot concrete drain pil) and a wooden roof. The
building had a glass window with a steel frame and hinged top sections to allow air
ventilation. The existing building is similar to the original one except that the
building also houses the foamite hose cart shelter. Each of the hose cart shelters
consist of concrete block walls resting on reinforced concrete foundation walls, a
wooden roof, and a reinforced concrete floor.

Construction Date

Historical Use

Occupants/Lessees

Each of the buildings was consiructed in 1944. The current building was built in late
1957 and early 1958.

194110 1958:  SLAAP
1958 to 1983:  SLAAP
1985 10 1996:  AVSCOM

Operational Periods

Process Description

*May have been operational for fire prevention during shut-down periods
Historical Processes |

1944 10 1945 105-mm Howitzer shell production

195210 1954";  105-mm Howitzer shell production

1958: Building was demolished during the relocation of Building 8; a
new Building 11 constructed west of Building 2 across the
roadway

1966 to 1969*:  105-mm Howitzer shell production

Generation of foamite involved the addition of dry foamite powder to pressurized
water through an education system. The original system included a 15-horsepower
pump system, a foamite generator, and a 4" foamite line that left the south corner of
Building 11 and split into two main lines. The first line ran parallel to the northeast
side of Building 2, and included two hydrants located south and west o, Building 8A.
The second line ran along the outer northwest and northeast banks of the earthen
dike. Thiz 'ine contained two hydrants, one north of oil tank 24 and one east of oil
tank 20. Additionally, independent lines (3"} were connected to each ¢il tank to
address localized oil tank fires.

Process Machinery

Foamite generator, a 15-horsepower motor and pump with switch disconnect,
foamite distribution line, flexible hoses, and hose carts.

Process Utilities

Possible Hazardous
Material Used

Hazardous Material Information

Water, the foamite line, steam, electricity, and a sewer drain.

None

Hazardous Material
Storage and Usage Areas

None

Hazardous Material Off-
Loading Areas

None
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Table 1-12. Summary of Comprehensive Environmental Baseline Survey Results
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Location  Areas of Environmentat Concern Recommendations
ACM Manage ACM in accordance with Asbestos
Sitewide Hazard Emergency Response Act (AHERA)
regulations or requirements
LBP Complete LBP assessments and handie
accordingly
Fivorescent light ballast potentially containing Remove and dispose of ballasts
PCBs
PCB oil-containing electrical equipment Remove egquipment
Building 1 | PCB oil stain Decontaminate stained area
Metal-contaminated soil in east storage areaand | Assess extent of metal contamination and
near sewer connections evaluate remediation alternatives
Building2 | Metal-contaminated surface soil Characterize and remove soil
Metal-contaminated sump water Characterize and remove waler
Chlorinated solvents-contaminated groundwater Extent of contamination was assessed
through interpretation of results from
groundwater monitoring wells and no further
characterization appears warranted
Potential PCB contamination at tormer hydraulic oil | Evaluate if additional characterization is
storage tank area warranted
PCB-contaminated concrete floor in basement Evaluate and implement appropriate
Building 3 remediation
PCB-contaminated soil at basement earthen so#l Characterize and remove
PCB-contaminated concrete and brick walls in Evaluate and implement appropriate
basement and first-floor chip chute areas remediation
Various equipment in basement Characterize and remove materials and
equipment
Airborne pesticides detected in basement Evaluate and implement appropriate
remediation
Cracked and peeling paint and cracked concrete Evaluate in conjunction with future use of
floor property
Semivolatile organic compound (SVOC) and PCB- | Assess and remediate soil
contaminated soil undemeath north foading dock
PCB-contaminated drain and sump water Characterize and remove water
PCB-contaminated elevator equipment and oil Decontaminate of remove equipment or stains
stains in penthouses
PCB oil-containing electrical equipment Remove equipment
Building 4 | PCB oil stain under electrical equipment Decontaminate stained area
PCB oil-stained transformer pad Decontaminate stained area
PCB-contaminated material in air compressor pits | Characterize and remove material
SVOC-contaminated soil SVOC contamination appears to be
background condition and no further
characterization appears warranied
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Location Areas of Environmental Concern

Recommendations

PCB-contaminated elevator equipment and oil Decontaminate or remove equipment and
Building 5 | stains in penthouse stains
SVOC-contaminated soil SVOC contamination may be associated with
former SLOP oil storage building
Metal-contaminated ash in hearth Characterize and remove ash
Building 6 | SVOC-contaminated soil SVOC contamination may be associated with
former SLOP oil storage building
No areas of environmental concern No further characterization appears warranted
Building 7
Building8 | SVOC contaminated scil with extent assessed Extent of SVOC contamination assessed and
and 8A no further characterization appears warranted
Buildings | No areas of concern No further characterization appears warranted
9 and Sa
through
9D
Building Leaking UST incident extent assessed No further characterization appears
10 warranted; MONR to provide guidance to
close UST
Building No areas of concern No further charactenization appears warranted
11, 1A,
and 11B
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Table 3-1. Identification of Inputs to the Decision
Location Area of Environmental Concern Sampling Method(s) and Rationale

Site-Wide Asbestos Containing Material No site-wide sampling of ACM is proposed. The presence of ACM throughout the site is documented in the Comprehensive EBS. Approaches to removal of ACM are well
understood and readily available. These materials will be handled, as necessary, in accordance with Asbestos Hazard Emergency Response Act (AHERA) regulations.
' : -~

-

Lead-Based Paint No site-wide sampling of LBP is proposed. Process knowledge and construction techniques suggest that LBP is present within and around each of the buildings at the site.
Approaches to removal of LBP are well understood and readily available. These materials will be handled, as necessary, in acoordance with appropriate regulations,

Fluorescent light ballast potentially containing PCBs No site-wide sampling is proposed. Light ballasts can be removed, as appropriate, and handled in a compliant manner without 1':ollection of additional data during this effort.

Sewer system. The EBS report identifies concerns at several | Video surveys of the sewer system will be conducted throughout selected sewer mains as indicated on Figure 3-10. Sedlment and wastewater samples will be collected from sewer
buildings with regard to potential releases to the sewer mains via manholes (see Figure 10 for sample locations). Contingency borings will be installed and sampled to delineate the Iateral extent of contarination in the event breaches in

system. Given these concerns, and the site-wide existence of | the sewers are identified during the video survey and associated sediment/wastewater samples exceed threshold values for total metals (23), VOCs, SYOCs, PCBs, and/or TPH.
said system, the sewers have been added as a site-wide

category.

Groundwater Groundwater across the site consists of localized perched units that are at least 12 feet below ground surface. Detections to date have been low-level. Given the industrial setting of
the site and the lack of a completed pathway, i.e., no receptors, additional groundwater characterization is not required. Consequently, no additional monitoring wells are planned as
part of this effort.

|
Building 1 PCB oil-containing electrical equipment No sampling of the equipment for PCBs is proposed. Samples can be collected, if required, during equipment removal, as appropriate.
PCB oil stain A soil boring will be installed at the stain location as shown in Figure 3-1. Samples will be collected from the concrete (01 CS-Di) and from the soils beneath the concrete floor

(01SB-07). Additionally, process knowledge suggests that refeases could have accurred from the breaking operations and/or leaking transformers. The integrity of the concrete
floor and sump structures is unknown. Accordingly, soil borings will be advanced at two breaking locations {see Figure 3-1, 018B-01 and 01SB-02) to evaluate whether or not
PCB/TPH contamination exists beneath the building ficor. Contingency borings will be completed if target thresholds are exceeded, to delineate the lateral extert of contamination.

Metal-contaminated soil in east storage area and near sewer | Process knowledge suggests that releases containing heavy metals could have occurred to soils and the sumps/sewer system as a result of billet storage, As shown in Figure 3-1,
connections soil borings will be sampled at each of the sump locations (near the cold saw cut operations and near the grinding operations, 015B-08 through 01SB-11). Contingency borings will
be completed if target thresholds are exceeded. Evaluation of the sewer system will be conducted as part of the site-wide sewer study (see site-wide section above). Soil borings
will also be completed along the eastem and western sides of the building (01SB-03 through 018B-06) and in the east and west parking lot (see Figure 3-2, iocations 015B-12
through 015B-17). Contingency borings will be completed if target thresholds are exceeded, to delineate the lateral extent of contamination.
!

i

Note: All sampling and surveying activities will be completed in accordance with protocols presented in Section 4 of this FSP. !
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Location Area of Environmental Concern Sampling Method(s) and Rationaie

- Metal-contaminated surface soil Process knowledge suggests that the rotary furnaces, quenching operations, maintenance area, and/or fuel delivery systems may have been responsible for environmental impacts
Building 2 throughout the building footprint. Building-wide contamination includes TAL/TCL metals, VOCs, PCBs, and/or TPH in surface soils, subsurface soils, andior groundwater.
Accordingly, rather than present sampling activities that directly correlate to specific areas of concern from the Comprehensive EBS, the sampling strategy for Building 2 is presented
from a building-wide perspective. Investigations planned for Building 2 (see Figure 3-3 for sample locations) are as follows:

Metal-contaminated sump water

Chlorinated solvents-contaminated groundwater

. L .  Quench tanks within Building 2 overflowed on a regular basis to a series of north/south trending floor drains along the easter and western perimeter of the building. These
FOtEm'al PC8 contamination at former hydraulic oil storage drains are believed to connect into sewer lines along the interior of the westem and southern sides of Building 2. Sediment and water samples will be collected from each
ank area of the interior manholes (Figure 3-3, 02SD-01 through 028D-03 and 02WW-01 through 02WW-03, respectively) in accordance with protocols presented in Section 4 of this
TPH within and under the fuel finesivaults (regufatory concern FSP. Evaluation of the sewer system (i.e., those portions of the sewer drain system outside of the building’s footprint will be conducted as part of the site-wide sewer study).

mentioned during finalization of the Comprehensive EBS) « The foundation rings for each of the rotary furnaces and accompanying “production loop” (i.e., process area including descallng station, piercing operations, draw bench

area, etc.) are potential collection areas for hydraulic oil, lubricants, and/or fuel. The structural integrity of these structures is unknown. Accordingly, two of the “production
loops” will be excavated to determine the likelihood and degree of contamination present within and/or from these units. Sample locations {see Figure 3-3) 02TX-0
through 02TX-04 delineate samples to be collected from the first production ioop. Sample locations 02TX-05 through ?2TX-08 delineate samples to be collected from the
second production loop. Suspicious sediments or residues within the structures will be sampled, if encountered. A ram-hoe attachment or equivalent equipment will be
utilized to break through the concrete to allow sampling of the underying material. Soil samples will be collected from the excavation at each of the “production loop
stafions”. Contingency soil borings will be completed if target thresholds are exceeded. A total of 20 refractory bricks (2 from each of the 10 foundation rings) will be

collected from the foundation rings for ashestos analysis (to ascertain waste disposal requirements for the bricks). Refractory brick sample Iocallons are shown in Figure 3-
3 by sample locations 02AC-01 through 02AC-20. )

¢ Qil stains are present in various locations within the building. Surface and subsurface soil samples will be coliected for PCB and TPH analysis at locations 02SB-01 through

028B-04. Contingency samples will be collected to define lateralivertical extent, if appropriate, pending evaluation of the initial results, to delineate the lateral extent of
contamination.
|

¢ An east-west trending pipe trench exists within Building 2 that served as a redundant feed system between large pumps in the building. Additionally, two large above-
ground storage tanks (one on each side of the building) stored hydraulic oif that was ultimately delivered to the production loops. Soil borings wilt be installed along the

redundant feed system and at each of the above-ground storage tank locations as indicated in Figure 3-3 (025B-05 lhrough 028B-09). Sampies collected from each of the
borings will be analyzed for PCBs.

» Sediment samples will be collected from the tuel distribution vaults for TPH analysis. Sediment sample locations are shown on Figure 3-3as  08SD-01 and 08SD-02.

Bulding 3 PCBs in the following areas PCB contamination associated with Building 3 is being characterized and remediated under a separate effort. No additional samplmg for PCBs will be conducted as part of this

_ effort.
« concrete floor in basement

¢ basement earthen soil

I

e concrete and brick walls in basement and first-floor t
chip chute areas

»  Vanous equipment !

¢ drain and sump water '

» elevator equipment and stains in penthouses

Cracked and peeling paint and cracked concrete floor Lead-based paint is addressed as a site-wide iss?e above.
|

Note: All sampling and surveying activities will be completed in accordance with protocols presented in Section 4 of this FSP.

v i
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Location Area of Environmental Concern Sampling Method(s) and Rationale
Building 3 Semi-volatile organic compound (SVOC) and PCB- PCB-contaminated soil in excess of 50 ppm is suspected to be present outside {north) of the former chip chute area. AMCOM p]ans to excavate and dispose of this contamination in
ut !ng contaminated soil near the chip chute area on the north side the near future. The limits of excavation assaciated with this effort will be determined within the upcoming weeks. Upon determination of the excavation limits, the need for
(continued) of the building additional borings 1o determine the lateral and vertical extent of any remaining contamination will be evaluated. The actual location of any required borings cannot be determined
until excavation limits are defined, but Figure 3-4 shows potential boring locations which may be installed to define the lateral and vertical extent of contamination both within and
around the remediated region. Additional contingency borings will be installed, it appropriate, pending results of the new borings, to delineate the lateral extent of contamination.
t ‘ } ,
Airborne pesticides-in earthen soil detected in basement Process knowledge suggests that rodent/insect controls may have been utilized in the basement. Furthermore, soils samples céllected in an earlier study and an air sample
collected during the EBS confirmed the presence of pestlcades in the basement. Consequently, soil samples collected in support of the risk assessment will be analyzed for
pesticides. 3
Building 4 PCB oil-containing electiical equipment No sampling of the equipment for PCBs is proposed. Samples can be collected, if required, during equipment removal, as appn?priate.
PCB oil stain under electrical equipment : PCBs have been detected in oil stains on the concrete floor. Consequently, samples will be collected from the concrete and the. underlying soils to determine the extent of the
contamination {see Figure 3-5, 04CS-01 and 04SB-01). Contlngency borings will be installed, it necessary, to delineate the Iateral extent of contamination.
PCB oil-stained transformer pads Wipe samples will be collected in the basement beneath two largs transformer bases (one external [04SW-01] and one internal [04SW-02] to the original building footprint as shown
in Figure 3-5) and analyzed for PCBs. If PCBs are detected in excess of the PCB Rule [40 CFR 761}, samples will be collected from the concrete and the underlying soils 1o
evaluate the extent of the contamination. Contingency borings will be installed, if necessary, to delineate the lateral extent of contamlnatlon
PCB-contaminated material in air compressor pits Process knowledge suggests that releases could have occurred from leaking compressors. The integrity of the concrete floor and pit structures is unknown. Accordingly, soil
borings will be advanced at two locations (045B-02 and 04SB-03) to determine whether or not PCB/TPH contamination exists W|th|n the concrete and/or beneath the building floor.
Contingency borings will be completed if target thresholds are exceeded. Sample locations are shown on Figure 3-5. 1
SVOC-contaminated soil The Comprehensive EBS Report states that SVOC contamination is likely a background condition and no further characterization is warranted.
Building 5 PCB-contaminated elevator equipment and off stains in PCBs have been detected in oil staining near the elevator equipment in the penthouse. Oil staining has also been visually obse'[ved in the elevator shaft. Consequently, a wipe
urding penthouse sample (058W-01) will be collected from stained area within the elevator shaft. Samples of the concrete and the underlying soils will be collected if the wipe sample indicates that
PCBs are present. Contingency borings will be installed, if necessary, to delineate the latera) extent of contamination. Sample Iocat[ons are shown on Figure 3-6 ‘
SVOC-contaminated soil One soil boring (058B-01) will be installed at the former oil storage area and sampled for SVOC and TPH. Contingency bonngs will be installed, if necessary, to delineate the
vertical extent of contamination. Sample locations are shown on Figure 3-6. |
Building 6 Metal-contaminated ash in hearth The detection of metal contamination in the hearth ash created a concern with regard to the old ventilation system. In an eariierjbuilding configuration, the dark room and laboratory
ulding were adjacent to the hearth room and were all likely tied into the same ventilation ducting. Renovation activities would have generally eliminated any contaminants that may have
been present. However, to address the concern with regard to the old ventilation system, a wipe sample (06SW-01) and a sediment sample (06SD-01} will be collected from the
ventilation ducting in the hearth room and analyzed for metals, VOCs, and SVOCs. Sample locations are shown on Figure 3.7
SVOC-contaminated soil One soil boring (065B-01) will be installed at the former oil storage area and sampled for SVOC and TPH. Contingency bonngs will be installed, if necessary, to defineate the
vertical extent of contamination. Sample Iocat:ons are shown on Figure 3-7.

Note: All sampling and surveying activities will be completed in accordance with protocols presented in Section 4 of this FSP.
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Location Area of Environmental Concern Sampling Method(s) and Rationale

Building 7 EBS identified no areas of environmental concem, however, TPH is suspected in stains on the building floor, Consequently, a wipe sample (07SW-01} will be collected from the stained are:a and analyzed for TPH. Samples of the concrete

concrete staining in the building and hexavalent chromium and the underlying soils will be collected if the wipe sample indicates that TPH is present. Contingency borings will be installed, it necessary, to delineate the lateral extent of
from the cooling tower operations will be addressed as part of | contamination. Sample locations are shown on Figure 3-8. ]
this FSP. _ :
Process knowledge suggests that sediments from the cooling tower operation may contain hexavalent chromiurmn. Consequently, a fest pit (07TX-01) will be excavated within the
former cooling tower base to identify whether the sediment layer exists. A soil sample will be collected from the sediment layerand analyzed for hexavalent chromium. f the
analytical results exceed threshold values, a trench will be excavated laterally from the test pit to establish the radial extent of contamination. Samples will be collected at 10 foot
intervals at discrete depth locations from within the trench. Sample Iocatlons are shown on Figure 3-8. ]
Building 8 and SVOC-contaminated soil with extent assessed. Extent of SVOC contamination has been assessed as part of the Comprehensive EBS and no further characterization appears _;warranted.
8A '

' !
Regulatory comments on the EBS Report requested additional | As noted in the Building 2 description above, sedlmenl samples {08SD-01 and OBSD-OQ) will be collected from within the fuel dlslnbutlon vaults for TPH analysus Contlngency
characterization of the fuel lines leading to Building 2. borings will be installed, if necessary, to delineate the [ateral extent of contamination. Additionally, soil borings (08SB-01 through 08SB-07 will be installed along the fugl distribution

plpellne connecting Buildings 2 and 8. Sample locations are shown on Figure 3-3. \

i

- No areas of concern - No further characterization appears warranted.
Buildings 9 and . _ _
9A through 90 .
- Leaking UST incident extent assessed ‘ Soil borings (10SB-02 through 10SB-05) will be installed at locations outside of the original excavation to determine the levels of residual contamination associated with the USTs,
Building 10 : ' Additionally, to determine the vertical extent of any residual contamination, one soil boring (10SB-01) will be advanced at the Iocallon of the former USTs and sampled beneath the
buried concrete pad that supported the USTs. Soit samples will be analyzed for TPH and BTEX. Potential sample locations are shown on Figure 3-9, but since the extent of the
previous excavation is visually evident, the actual sample locations just beyond the excavation will be selected in the field. Adqlllonal contingency borings will be installed, if
appropriate, pending results of the new borings, to delineate the lateral extent of any residual contamination,
Y No areas of concern No further characterization appears warranted.
Building 11,

I
|
11A, and 11B - : 3 ‘ !

|
!
|
!

Note: All sampling and surveying activities will be completed in accordance with protocols presented in Section 4 of this FSP.
]
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Table 3-2. Summary of Sample Collection Activities

Area of Concern/

Figure Numbers

Concrete

Sail Boring

Sediment

Wastewater
ACM

Site-Wide Primary | o
Figure 3-10 [Contingency | !
Figure 3-11 Risk BE: |
Building 1 Primary i 17
Figures 3-1 and 3-2 Contingency Y '
Figure 3-11 Risk ' 10 i
|Building 2 Primary KE 2 2 120
Figure 3-3 Contingency . 56
Figure 3-11 Risk [ 12 .i
Building 3 Primary ! |
Figure 3-4 Contingency "9
Figure 3-11 Risk 18 f
Building 4 Primary 1 3 :
Figure 3-5 Contingency 2 i 9 '
Figure 3-11 Risk ;10 !
Building 5 Primary 1 ;
Figure 3-6 Contingency 1 4 :
Figure 3-11 Risk 16 ;
Building 6 Primary o 1
Figure 3-7 Contingency 4 8
Figure 3-11 Risk 16 ?
Building 7 Primary ‘
Figure 3-8 Contingency 1 1
Figure 3-11 Risk | 16
Building 8 Primary | 2
Figure 3-3 Contingency 29
Figure 3-11 Risk 20
Building 10 Primary S
Figure 3-9 Contingency 5
Figure 3-11 Risk
Tolals Primary 2 43 16 13 20
Contingency 8 152 0 0 0
Risk 0 151 0 0 0
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Table 9-1. Required Field Instruments

Instrument ' Intended Use

Water Quality Monitor

Collection of water quality parameters for wastewater
samples

PID Detection of organic vapors in confined spaces
Multi-Gas Meter Measurement of O, and explosive gasses in confined
spaces
Dust Monitor Quantification of dust levels during concrete cutting and
coring operations
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URS Group Inc.
SLAAP Site-Specdic EBS (45-FOKI6215.01), 5t Lows, MO

FIGURE 5-1

URS Group Ing. ~
SLAAP Site-Specific EBS {49-FOKIS213.01), 5t Louls, MD

Sampile # 01SB-01(00-01)-11010Q  Sampler:

Site. BLDG 1 Date:
Location: SB-01 Time:
Mairix: SOIL Methods:

Sampia #: 01SB-01{00-01)-11010Q  Sampler:

Container: 250 ML GLASS JAR METALS
Preservative; Cool

Lab: CEWES

URS Group Inc.
SLAAP Site-Specific EDS [49.FOKIB219.01), 5L Lovis, MO

Site: BLDG 1 Date:
Location: SB-01 Time:
Matrix: SOIL Methods:
Container: 260 ML GLASS JAR METALS
Freservative: Coal
Lab: CEWES
URS Group Inc.

SLAAP Site-Specific EBS (49-FOKS6219.01), 5t Lours, MO

Semple #: 01S8-01(00-01)-1101DQ  Sampler:

Site: BLDG 1 Date:
Location, SB-01 Time:
Mairix: SOIL Methods:

Sample ¥ 01$B-01{00-01)-1101DQ  Sampier

Site: BLDG 1 Date:
Location: S8-01 Time:
Matrix: SOIL Methods:

Conlainer: 260 ML GLASS JAR PCB
Preservalive. Cool

Lab: CEWES

URS Group Inc.
SLAAP Site-Spacific EBS (49-FOMI5213.01), 5t. Louis, MO

Container: 260 ML GLASS JAR PcB
Proservative: Cool

Lab. CEWES

URS Group Inc.
SLAAP Site-Specific EBS [49-FOK95219.01]), St. Louis, MO

Sample # 0158-02(09-10}-1101DQ  Sampler:

Site: BLDG 1 Datg:
Location: 5802 : Tima;
Matrix: S0IL Methods:

Sampie #: 0158-02(09-10)-11010Q  Sampler

Site: BLDG 1 Oate:
Location: SB-02 Time:
Matax: SOIL Methods:

Container: 250 ML GLASS JAR METALS
Preservative: Cood

Lab. CEWES

URS Group Inc.
SLAAP Site-Specific ERS [49-FOK96219.04), St Louis, MO

Container: 250 ML GLASS JAR METALS
Preservative: Cool

Lab. CEWES

URS Group Inc.
SLAAP Site-Specific EBS (49.-FOM96219.01], St Lowis, MO

Sampie # 01SB-02{09-10)-1101DQ  Sampler:

Site; BLDG 1 Dale:
Location: SB-02 Time:
Matrx: SOIL A hods:

Sample # 0158.02(09-10)-1101DQ  Sampler:

Site: BLDG 1 Date:
Location: 5802 Time;
Matrix: SOIL Melods:

Comtamer: 250 ML GLASS JAR pca
Preservative: Cool

Lab. CEWES

URS Graup inc,
SLAAP Site-Specific EBS (49-FOMI6213 D1), St Louis, MD

Container 250 ML GLASS JAR PCB
Praservative. Cool

Lab? CEWES

URS Groug inc,
SLAAP Site-Speciic EBS (99-FOK962159.01}, St. Lowis, M2

Sampio #: 01SB-07(05-06)-1101DQ  Sampler:

Sampie #: 01SB-07{05-06)-1101DQ  Sampier:

Site; BLDG 1 Date
Locairon: SB07 Time:
Matnz: SOIL Methods:
Container: 250 ML GLASS JAR METALS
Preservative. Cool
Lab. CEWES

Site: BLOG ¢ Dale:
Lacation; 5B-07 Time:
Matriz. SOIL Methods:
Container: 250 ML GLASS JAR METALS
Freservative. Caol
Lab: CEWES



Project Name:

FIGURE 5-2

URS Group, Inc¢.

10975 El Monte, Suite 100
Overland Park, Kansas 66211
{913} 344-1000

SAMPLE COLLECTION FIELD SHEET

SLAAP Site-Specific EBS

Sample Number: 015B.01{05-06}-1101

Location: BLDG t / SB-01
Sample Media: SUBSURFACE_SOIL

Project Number:

Personnel:

49F0K96219.01

QA/QC Sampie (Circie One):

No

Method: SOLL BORING (GEOPROBE)

Collection Date/Time; YR: MO: DAY: Time:
Analyte Method (Lab Name} Sample Container Preservation
Figld 10 (1S88-01105-06)-1101 QAQE Type: nong
TPH SW846.-80158 {UNKNOWN) 1-4 0z soll jar Caol
PCB SWB46-8082 (UNKNOWRN) 1-4 oz soil jar Cool
METALS SWB46-60108 (UNKNOWN) 1-4 oz soil jar Cool
Figld 1D; 0158-01{05-06)-1101DQA QAQC Type: DUP-QA
TEH SWE46-80158 (CEWES) 1-4 0z soil jar Cool
PCB SW846-8082 (CEWES) 1-4 oz soil jar Cool
METALS SW846-6010B (CEWES) 1-4 02 soil jar Coot
Fieid 1D 0158-01{05-06)-1101DQC QAQC Type: DUP-QC
TPH SW846-80158 (UNKNOWN;} 1-4 0z sod jar Caol
FCB SWa46-8082 (UNKNOWN) 1-4 oz soil jar Cool
METALS SW846-60108 (UNKNOWN) 1-4 oz soil jar Cool
WATER SAMPLE FIELD ANALYSIS SOIL SAMPLE OBSERVATIONS
Temperature (C): pH: Depth Description

Conductivity (umhos/cm);

Salinity (parts per thousand}:

Appearance:

Odor (Circle Cne): None Weak Strong

Preserved Sample pH:

pH buffer {Before}: {After):

COMMENTS/SKETCH

INSLAAPSampling PlansiSamplingPlan.mdb



FIGURE 5-3

HOLE RO
HTW DRILLING LOG
[1. COMPANY NAME Z ORILLING SUBCONTRAGTOR SHEET
OF SHEETS
S PRGECT » LOCATION

‘5. NAWE OF DRILLER

6. MANUFACTURER'S DESIGNATION QF DRILL

7. SIZES AND TYPES OF
DRILLING AND SAMPUING
EQUIPMENT

8. HOLE LOCATION

9. SURFACE ELEVATION

A0, DATE STARTED

72 OVERBURDEN THICRNESS

[15. DEPTH GROUNDWATER ENCOUNTEREQ |11, DATE COMPLETED

3. DEPTH ORILLED INTQ ROCK

16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

2. DISPOSITION OF HOLE

BACKFILLED MONITORING WELL

14, TOTAL QF HOLE 7. OTHER WATER LEVEL MEASUREMENT g (SPECIFY)

1t8. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER QF CORE BOXES

120, SAMPLES FOR CHEMICAL vOC METALS OTHER (SPELI, CUTHER (SPECH OTHER {SPECI 21. TOTAL
ANALYSIS STERSPEOM) (SPECIFY) 1ER (SPECIN) {EbRE REC.

%

[ SIGNATURE OF INSPECTOR

ELEV. | DEPTH DESCRIPTION QF MATERIALS FIELD GEOTECH ANALYTICAL BLOW REMARKS
a b [ SCREENING SAMPLE OR SAMPLE NO. COUNTS h
R.ES;!LTS CORE BOX ND. ! 49
-]
1] —1
J -
. —
2.7 -
3 o
= -
3 -
- £
- -
— -
" -
[
2 TPROJECT RO 5



HTW DRILLING LOG [

{PROJECT INSPECTOR SHEET

OF SHEETS

ELEV. DE:I"H DESCRIPTION OF MATERIALS GEOTECH MY“‘;J‘AOL BLOW REMARKS
s

FIELD
SCREEMING SAMPLE OR SAMPLE NO. | COUNTS n
RES:II.TS CORE BQX NO. f ¢

IlIllllllllllllllllillllllIIiIIIIIllII_IIIIIIIIIIIIIIl'IIIIIIIIIlIIlllllllIIIIl_lllllIiIIlJ_I!IIiIIHIII

IlIill'li!llllilIIII!lIIIIIIITl]IIIIIII!I[IIIIIIIIIIIIIIII|I||lIIII1TIIlI'IIII||IIIIII1_1'IIII1IIIIIIIIII

|F‘1-'@ ECT laie



FIGURE 5-4

VISUAL CLASSIFICATION OF SOILS

i
|
|

JJECT NUMBER: PROJECT NAME:
CORING NUMBER: COORDINATES: DATE:
ELEVATION: GWL: Depth Date/Time DATE STARTED:
ENGINEER/GEQLCGIST: Depth Date/Time CATE COMPLETED:
RILLING METHOOS: PAGE QF
2
- > O
2122 |5
DESCRIPTION % § 1 i REMAAKS
o 3 = I3
g |wz2 2
o 120 &
-] (9 C *

"l'!!'ll'llll I"!'Illlll DEPTH
[ N T MU TR RS N TR N N B B | W I T DA W G N DU B B t
' SAMPLE
TYPE A NO.,
BLOWS ON
SAMPLER PER
{ ]
RECOVERY
i1

[ -

1.1 1 1

NOTES.

Dniling Contractor

Orilling Equipment

“ller:

Test Pit Dimensions - Plan View (If Applicable):

2438-3-26
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LIMS #:

PROJECT:

>

&=

PRELIMINARY EXAMINATION PHASE: Date cooler was opened:

FIGURE 5-6
COOLER RECEIPT FORM

Contractor Conler:

(A Lab Cooler No.:

Number of Coolers:

Daie Received:

USE OTHER SIDE OF THIS FORM TO NOTE DETAILS CONCERNING CHECK.IN PROBLEMS.

by {print) (sign)

. Did cooler come with a shipping slip Gir il et€)7 e YES NG
If YES. enter carrier name and air bill number here:

2, Were custody $eals on outSIde OF COOIEIT s rri v et st st rmtesmass g imssspms s ae s s ennearennernrernnnnen TS NO
How many and where: , seal date: . scaf name

3. Were custody seals unbroken and intact at the date and ume ol arrivil? .ooorvinnren . YES NO

4. Did you screen samples for radioactivity using the Geiger Coumer ... e ecssvessessensiineeonnee. YES NO

5. Were custody papers sealed in a plasiic bag and taped inside 10 the lid? ... YES NO

6. Were custody papers filled out properly tink, signed. e1c.)? .o YES NO

7. Did you sign custody papers in the appropriate Place? ... siesrsertsnensnsessone e YES NG

8. Was project idennifiable from custedy papers? If YES. enter project name m the top of thisform. ... YES  NO

9. I required, was enougl ICC USCUT Lo b e se e s et srstamasarisnnsnccscnsinsicsiniecnen TES NG
Type of lce:

10. Have designated person initial here to acknowledge receipt of cooler: {date)

LOG-IN PHASE: Datc samples were logged-in:

by iprint) (sign)

1. Desceribe type of packing in cooler:

12, Were all bottles sealed in separate plastic Bags?. . e e e YES NO

13. Dnd all boutles arrive unbroken and were Iabels in good condition? L., b et eteria e i eria st be s n s e e aer i rreeennereanas YES NO

14, Were all bottle tabels complete (1D, date. me. Signature, Preservalive. Cle.F i e e YES NO

15.  Did all boutle labels agree with custady papers? ... e es s YES NO

16.  Were correct containers used for the 18868 INdicatled? ... .. oo errrens s rineneins e YES NO

17. Woere correct preservatives added 1o Samples?. . e YES NO

I8, Wasa sufficiem amoumt of sample setn tor tests indicated?..o. YES NO

19.  Were bubbles absent in VOA samples? I NO. list by CAS: YES NO

20, Washe project manager catled and st discussed? 11 YES, give details on the back ol this form.......ccoccooeeeeeee.. YES NO

31, Who was called? By whom? tDate)

1IK96219 O1WORKPLANSWRS _FSPDRAFT FSP,DOCH T-AUG-01'WFKI8219.01449 Page l of 1



FIGURE 8-1
DAILY FIELD REPORT
Chient: USACE Coniract No.: _DACWA1-96-D-8014, Task Order 001Y Date: __ Repart No:
Description and Type of Work:
Sky: Temp (min/max}; f Precip: Wind (speedddirection): / Humidity:

Contractor/Subcontractors and Area of Responsibility

iL
b.

e e~

ro

1. Work Performed Today: Indicute locanon and description of work performed. Reler to work performed by prime and/or subcontractors by
letter in table above.

Time Aclivily

}1K96215,0 WORKPLANSIURS_FSPIDRAFT FSP.DOCH7-AUG-o1vkssz10.0nvp Page | of 2



)

2. Results of Surveillance: Include satisfactory work completed. or deliciencies with action (o be 1aken.

3. Tests performed and results of 1ests {per contract documents)

4. Remarks; Cover instructions or conflicts in plans and specilications

5. Time and matesials furnished by URS (lietnized report attached for other stalf and expenses)

Total Hours Worked Special Charges

Mileage

Expeiises

Prepared by:

Owners Verification: The above report is complete and carrect sind all material and equipment tsed and work performed during this reporting
period e in compliance with the contract documents excepl as noled nbove.

Repon Penod Duie:
Owner's Authorized Representanve

3

1196219 OIWORKPLANSIUAS_FSPDRAFT FSP.DOCHT-AUG-O1FKes219 01ee Page 2 of 2
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APPENDIXA

Figures from Comprehensive EBS Report
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SECTIONONE Introduction

This portion (Part I} of the Sampling and Analysis Plan (SAP) consists of the Quality Assurance
Project Plan (QAPP). This document was prepared by URS Group, Inc. (URS) under Task order
0019 of Contract DACW41-96-D-8014 with the Kansas City District U.S. Army Corps of
Engineers (CENWK) on behalf of the U.S. Army Aviation and Missile Command (AMCOM),
Huntsville, AL. The QAPP will be used to guide analytical and quality assurance/quality control
(QA/QC) activities during field work of the Site Specific Environmental Baseline Swdy
(SSEBS) at the Saint Louis Army Ammunition Plant (SLAAP) (refer 1o Appendix A, Figure 6-1
of the Field Sampling Plan (FSP) for a site map of SLAAP). The CENWK_ the United States
Environmental Protection Agency (EPA) and the Missouri Department of Natural Resources
(MDNR) require participation in a centrally managed quality assurance (QA) program for
environmental monitoring efforts. Any party generating data for an environmental monitoring
project has the responsibility to implement procedures to ensure that the data is of adequate
quality (in terms of precision, accuracy, representativeness, completeness, comparability and
sensitivity) and that the data is appropriately documented. To ensure these responsibilities are
met, parties involved in the project must adhere to the requirements specified in this QAPP.

The FSP portion (Part I) of this SAP contains detatled descriptions of, among other things, the
site layout and history, project scope and objectives, planned sampling activities, sampling
rationale, number of samples, and sampling methods. This QAPP (Part Il of the SAP) presents a
detatled discussion of the analytical and QA/QC activities associated with the SLAAP effort,
including data quality objectives, analytical methods, field QA/QC sampling, taboratory QC
checks, laboratory calibration procedures, and data validation and reporting. Despite covering
different aspects of the project, the contents of each plan are not mutually exclusive. Itis
intended that the QAPP and FSP be used jointly for purposes of project management.

[t should be noted that analytical activities and methodologies associated with analysis of QA
split samples to be performed by CENWK, EPA or MDNR at a government-designated
laboratory are not addressed within this document. This QAPP applies 10 Contractor analytical
requirements only. However, the collection of the QA split samples by URS is addressed herein.

1.1 PROJECT ORGANIZATION

Activities described in this QAPP wuil L. performed at SLAAP by URS. General project
organization is given in Section 2 of the FSP and the responsibilities of each position pertinent to
the project are described below.

» Project Manager (Robert Skach) — will be responsible for interacting with CENWK on
regulatory, lechnical, and financial matters as well as assisting CENWK with establishing
project direction and objectives. The Project Manager will monitor adherence 10 project
schedules, the development, maintenance, and safekeeping of project documentation, and has
the ultimate authority for implementation of field investigations as well as other technical
project activities The Project Manager will also provide senior leve! review on all project
deliverables.

» Project QA/QC Officer (Dana Monroe) - will be responsible for review of field and laboratory
data, for compliance with quality assurance/quality control (QA/QC) objectives {precision,
accuracy, completeness, comparability and sensitivity) and suitability as reportable values of
site data and reporting any data deficiencies to project management.
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SECTIONONE Introduction

+ Field Teams — URS field teams will consist of a field team leader directing field team
members for activities described herein. The field team leader will assure that the field team
members collect samples in accordance with the QAPP and referenced project plans.

» Laboratory Project Manager — will be responsible for monitoring workloads, ensuring
availability of resources, and overseeing the preparation of laboratory reports,

o Laboratory QA/QC Officer — will provide periodic review and inspection of all project
activities as an independent QA/QC officer and may conduct audits of project activities.

1.2 PROJECT BACKGROUND

The St. Louis Ordnance Plant (SLOP) was constructed in 1941. SLOP was a 276-acre, small
arms ordnance plant that produced 0.30- and 0.50-caliber munitions. In 1944, 21.05 acres in the
northeast portion of SLOP were converted from small arms ammunition production to 105-
millimeter (mm) Howitzer shell production and were designated as SLAAP. Currently, the
SLAAP property contains eight unoccupied buildings that were used to house SLAAPs main
operating processes.

After World War I, SLAAP was placed on standby status. It was reactivated from Nov 1951 to
Dec 1954 and again from Nov 1966 to Dec 1969 to support 105-mm Howitzer shell production.
The plant was maintained and operated by the Chevrolet Shell Division of General Motors from
1951 until 1958. by the U.S. Defense Corporation from 1958 to 1966, and by the Chevrolet
Motor Division of General Motors from 1966 until 1972, when Donovan Construction' Company
was awarded the maintenance and surveillance contract.

In 1984, buildings at SLAAP were renovated to house filing and administrative operations by
more than 500 personne! from the U.S. Army Aviation Systems Command (AVSCOM). From
1986 to 1990, SLAAP was under the command of the U.S. Army Armament, Munitions, and
Chemical Command (AMCCOM). In 1989, the Department of the Army determined that
SLAAP was no longer required to support its munitions mission, and most industrial equipment
was removed from the plant. In 1990, plant ownership and control were placed under the U.S.
Army Aviation and Troop Command (ATCOM). As of 1993. SLAAP maintenance and
surveillance activities were being subcontracted by Donovan Construction Company to Plant
Facilities and Engineering, Inc. (PFE). Since 1998, SLAAP has been vacant and under the
control of AMCOM.

A record search and initial site visit was conducted as part of the comprehensive Environmentat
Baseline Survey (EBS) to identify possible areas of environmental concern st SLAAP. The
record search indicates that a Notice of Noncompliance (NON) was 1ssued by the EPA Region
VII to SLAAP for polychlorinated biphenyl (PCB) contamination in Building 3. To date, this
NON has not been resolved. AMCOM has reviewed this NON with EPA Region VII and
contracted the USACE to remediate the PCB contamination in Building 3. Records also indicate
that underground storage tank (UST) removals at SLAAP have not been closed. Possible
sitewide areas of environmental concern consist of contamination resulting from possible
contaminant migration from the PURO Chemical storage facility (formerly part of SLOP)
located south of the installation, as well as friable asbestos-containing materials (ACM), lead-
based paint (LBP) and PCBs contained in original fluorescent light ballasts found at SLAAP.
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SECTIONONE Introduction

The following building-specific possible areas of environmental concern were identified through
the records reviewed and the initial site visit:

Electrical equipment in Buildings 1, 2, and 4 have oils suspected of containing PCBs,
Spiiled o1l was identified in Buildings 1, 2, 3, and 5.

Concrete-filled hydraulic oil pits, sumps, and floor drains were identified in Building J.
Two pits connected to the sewer system were observed at Building I.

Debris was present throughout Buildings 1, 2, and 4.

Building 2 contained subgrade pipes for distributing bydraulic oil with PCB's.

Soil near the chip chute in the basement of Building 3 is suspected of containing PCBs and
pesticides.

O1l staining was present along the far east foundation wall, on the floor. and on support
columns in the vicinity of the quench oil pump room in the basement of Building 3.

Suspect ACM and suspect PCB-contaminated metal shavings were observed on the basement
floor of Building 3.

A steel separaltor tank was identified in the south-central portion of the basement of Building
3. The tank was filled with a dried, oxidized material. This material may be of
environmental concern. Other pieces of equipment were located in the basement.

Cracks in the PCB remediated concrete cap were observed on the first floor of Building 3.

Paint used to seal the steel structures on the first floor of Building 3 was cracking and
peeling.

A solvent room with a drain connected to the sewer systern was identified in Building 3
plans.

A room on the second floor of Building 3 contained an emergency power supply unit. This
unit may contain lead-acid or nickel-cadmium batteries.

A remote quench oil-fill pipe was located near the northeast corner of Building 3.
The compressor pits in Building 4 are suspected of containing compressc: oI with PCB’s.
Ash was observed in a hearth in Building 6.

The aboveground siorage tanks formerly present at Building 8, east of Building 2. are
suspected of having leaked and spilled fuel oil.

USTs have not been officially closed, and may present a possible environmental concern.

This QAPP presents quality assurance guidelines for the collection and analysis of samples to
further delineate the extent of contamination and perform a risk assessment at the site. This
QAPP has been prepared with guidance available from SW-846 and in general accordance with
industry standards.

This QAPP precludes any existing quality plans for this site and will be followed trom this point
forward.
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SECTIONONE Introduction

1.3 PROJECT DESCRIPTION

Aclivities addressed under this QAPP include the collection and analysis of concrete borings,
soil samples, water samples, air samples and sewer/sump sediment samples by URS to further
characlerize the extent of contamination at the site and to provide data to perform a human health
risk assessment. The results of the site characterization and risk assessment may be used to
support a Finding of Suitability to Transfer (FOST) for the property. Potential site buyers may
also be presented with the results of this project in order to assist in decisions about possible site
ownership.

A description of the sampling program is referenced in the FSP.

Based on the data quality objective (DQO) design process, a project-specific sampling and
analysis program was developed and is summarized in Table 3-1 of the FSP. The sampling
effort to be performed at SLAAP will involve collection of samples for the following purposes
consistent with the project objectives:

o Samples collected for PCB identification (quantity and volume estimates)

o Samples collected for verification of oil-staining as a selection criteria for PCB
contamination

* Samples collected for remediation waste pre-determination

¢ Samples collected for health and safety pre-assessment

¢ Samples collected for health and safety monitoring

» Samples collecied for investigation-derived waste (IDW) charactenzation

This sampling program will involve the collection of samples from the following media type:

s Concrete
s Soil
e Water

e Sediment

*  Wipes

o IDW water samples

*» ACM

o Filter cassettes (air monitoring)

Areas of SLAAP to be sampled are identified on Figures 3-1thru 3-11 of the FSP. The rationale
for the selection of these areas is discussed in detai! in Section 3.0 of the FSP. Sampling
methods are discussed in Section 4.0 of the FSP. Estimates of the number of samples to be
collected by media type are presented in Table 3-2 of the FSP. Additional portions of select
samples will be collected to meet QA/QC requirements, including duplicates. QA split samples,
and field blanks. The coliection frequencies for field QA/QC samples are presented in Table |.

Samples will be analyzed for the following parameters:

ms 1AK96219. 0 1WORKPLANSWRS _QAPPOAPP{DAAFT).DOCY 7-AUG-014 ]. '4



SECTIONONE Introduction

* Volatile Organic Compounds (VOCS)

¢ Semi-volatile Organic Compounds (SVOCs)
e Polynuclear Aromatic Hydrocarbons (PAHs)
e Explosives

¢ PCBs

s Pesticides

e Total Metals

¢ Mercury

» Hexavalent Chromium

¢ Gasoline range organics (GROs) and diesel range organics (DROs)
» Nitrate

e Phosphorus

e Asbestos

e Cryslalline silica

The SW-846 and EPA methods that will be used to analyze samples for these parameters
(excluding asbestos and silica) are presented in Table 3. Sample container, sample volume,
preservation and holding time requirements for the analytical parameters are also presented in
Table 3.

Refractory brick samples will be collected and sent to a National Voluntary Laboratory
Accreditation Program (NVLAP) accredited laboratory to be analyzed for asbestos by polarized
light microscopy (PLM). Filter cassettes from air monitoring activities will be analyzed for
crystalline silica using NIOSH Method 7500. The remainder of this QAPP applies primarily to
analysis of site samples by SW-846 and EPA methods. Further details regarding health and
safety monitoring are discussed in the Safety, Health and Emergency Response Plan (SHERP).

1.4 DATA QUALITY OBJECTIVES

DQOs are qualitative and quantitative statements derived from the DQO process that specify.
from an end users perspective. the quality of data required to support decisions made during
investigative activities. The DQOs specify the maximum level of uncertainty the user is willing
to accept in order to accurately make project decisions. DQOs are developed prior to data
collection and should be specified for all data collection acltivities that wake place.

1.4.1 Project Quality Objectives

The underlying objective with respect to data quality is to generate data that is technically sound
and legally defensible. In terms of the SLAAP sampling effort. the specific objectives are (0:

+ Provide additional analytical data for site characterization.
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SECTIONONE Introduction

¢ Provide sufficient data to complete a human health risk assessment.

¢ Identify areas and quantities of contamination that may be included in a possible remedial
action.

e Verify that oil staining is a reliable indicator for identifying PCB contamination in basement
soils.

¢ Pre-determine the waste characternistics of concrete, waste material (Chip Chute Waste pile
and catch basins), and soil (basement floor and outside adjacent to Chip Chute) for potential
removal and off-site disposal during a subsequent remedial action.

o Pre-assess the health and safety concerns (i.e. personnel exposure) associated with concrete,
waste, and soils to support planning for a possible remedial action.

*  Assess personne| exposure to silica from potential dust-generating activities during the
SLAAP sampling effort

¢ Characterize IDW (decontamination water) from the SLAAP sampling effort to determine
proper disposal methods.

This is to be accomplished through the proper implementation of the field sampling procedures.
chain of custody (COC) documentation, controlled laboratory analysis, and validation of the
reported data prior to their use. The necessary procedures for field sampling and COC are
discussed in the FSP. Procedures for laboratory analysis and data validation are discussed in
other sections of this QAPP.

1.4.2 Measurement Performance Criteria

The following sections discuss the QA parameters that will be used to ensure that the data quality
objectives are met. Quantitative evaluation procedures and the required frequency for these and
other QC checks are presented in the Standard Operating Procedures (SOPs) included in
Appendix A. The SOPs also include a list of corrective actions that will be followed if the QC
criteria are not satisfied. The corrective actions range from qualification of the results to
reanalysis of the samples.

s Precision - Precision for the laboratory analyses will be evaluated using the relative percent
difference (RPD) between thi. results of a laboratory control sample (LCS) and a laboratory
control sample duplicate (LCSD), a matrix spike (MS) and a matrix spike duplicate (MSD)
and laboratory duplicates. Precision for the fieldwork is evaluated using the RPD between
the results of field duplicate samples. The formula for calculaling RPD is given in
Section 2.4.1. The acceptance criteria are given in Table I and the SOPs.

e Accuracy - Accuracy will be evaluated using the percent recoveries (%R) of LCS/LCSDs,
MS/MSDs and surrogate compounds (if required by the method). The formula for calculating
%R is given in Section 2.4.2. The method specific criteria are given in Table | and the
SOPs.

o Completeness - Completeness is the measure of the degree to which the project requirements
for sample collection, usability and data quality have been met. For sample collection,
completeness 1s the ratio of the number of samples actually taken to the number of samples
planned to be taken. The goal for completeness of sample collection for this project is 95%.
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Compieteness of usable data is defined as the ratio of all data that is not rejected 10 the total
number of data points. The goal for usable data is also 95%. Completeness of quality data is
defined as the ratio of all data that is not qualified to the total number of data points. The goal
for quality data is 80%. The formula for calculating completeness is given in Section 2.4.3.

* Representativeness - Representativeness qualitatively expresses the extent to which sample
data accurately and precisely represents the characteristics of a population of samples,
parameter variations at a sampling point, or an environmental condition. Representativeness
is most concerned with the proper design of the sampling program and use of appropriate
sample collection methods. Representativeness will be evaluated using the field duplicates,
equipment blanks, trip blanks, method blanks, and laboratory duplicate results as shown in
the SOPs. The examination of field duplicate and equipment blank results will provide a
measure of assurance that the samples collected are representative of the sampling points.
Trip blanks will be used to assess the effects of shipping activities on the VOC investigative
samples. Method blanks will be used to determine if cross-contamination has possibly taken
place in the laboratory. Holding times and proper preservation of the samples will be
evaluated to ensure the sample results will accurately reflect the sampling points. Holding
times and proper preservation are shown in Table 3.

o Comparability - Comparability is a qualitative parameter expressing the confidence with
which one data set can be compared with another. Sample data should be comparable with
other measurement data for simitar samples and sample conditions. This goal is achieved
through the use of standard techniques to collect and analyze representative samples and
reporting analytical results in appropriate units. The data results produced during this project
must be comparable to past results. It 1s expected that if the data meets the requirements
described in the QAPP, the result will be comparable with past results.

» Sensitivity - Sensitivity is based on the minimum detection reported or possible for the
analytes. The calculation procedure for the method detection limit (MDL) is given in Section
2.3.2. The MDL is the minimum concentration of a substance that can be measured and
reported with 99% confidence that the analyte concentration is greater than zero. The
practical quantitation limit (PQL) 1s generally 5 to 10 times the MDL for any given analyte as
described in the ET.". “W-846 guidance. The sample quantitation limit (SQL}1s tue PQL
multiplied by any dilution factor related to the specific sample. If the reported SQL for any
analytical result is greater than the PQL. from the method SOPs in Appendix A due to causes
other than high target analyte concentrations, then corrective actions must be discussed with
the URS project QA/QC officer.

1.5 SPECIAL TRAINING REQUIREMENTS/CERTIFICATIONS

No special training requirements or certifications are required for work activities addressed in the
QAPP. United States Army Corps of Engineers (USACE) Laboratory certification is required.
All field activities will be performed under the direction of an experienced field team leader.

The field team leader will normally be either an engineer, geologist or environmental scientist.

A qualified chemist will perform the data review.
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1.6 DOCUMENTATION, RECORDS AND DATA REPORTING

If at any time the QAPP is modified, the revised portions of the QAPP will be distributed by
URS to personnel on the distribution list.

Information that will be included in data reports generated from sample collection activities
defined within this QAPP includes both field collection records and laboratory records.

Sample collection sheets will be completed for primary, as well as QA/QC, samples and will
note the method of collection, general field procedures used for sample collection. and any
corrective actions taken where approved field methods deviated from the SAP.

The analytical laboratory will provide all project data in both hardcopy and electronic, SMPro
compatible format. The format requirements are shown in Appendix B. The laboratory will also
be required to confirm sample receipt and log-in information. The laboratory will return a copy
of the completed COC, cooler receipt form and confirmation of the laboratory’s analytical log-in
to URS within 24 hours of sample receipt.

For all (100%}) project data, the subcontract analytical laboratory will prepare and deliver a full
copy of an anaiytical data package as required for a Contract Laboratory Program (CLP) Level
III like data package. At a minimum, the following information will be provided in each
analytical data package submitted:

¢ Title sheet with project name, contract number, laboratory name and address, point of
contact, phone/fax number, and signature of responsible party;

o Case narrative with number and description of samples, tests performed, problems
encountered, corrective actions, and general comments; a table summarizing sample
identifications (IDs}, laboratory 1Ds, batch numbers, and associated QC samples is desired
but optional;

» Summary forms showing surrogate percent recoveries (%Rs) (if required by method),
MS/MSD results (if required by method), LCS results (if required by method), method
blanks showing associated samples and dates, times of analysis, serial dilution results {(if
required by method), interference check results (if required by method). QC samples out-of-
control along with corrective actions, and calibration check summaries;

¢ Analytical data arranged by analytical method and by sample ID within each method type
which show sample results indicating SQLs:

s QC data results forms showing control limits
¢ Completed COC records.

Additionally, upon review of the Level 11l data deliverables, the CENWK Environmental
Chemist will randomly select 10% of the data packages for Level IV validation as described
below. The analytical laboratory will provide a CLP Level [V like data package for the specified
results. The Level 1V package will include all Level [1 information in addition to the following:

e Associaled raw data to support the tabulated results for samples and QA/QC

e Tabulation of instrument detection limits determined in pure water.
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The lab is required to retain a full copy of the analytical and QC documentation. Such retained
documentation will include all hard copies and electronic storage media (e.g., magnetic tape).
As needed, the anaiytical laboratory will supply hard or electronic copies of the retuined
information.

The data are required to be formatted in a database format, as specified by URS. 1o facilitate
electronic data entry. The electronic data set will be transferred automatically into the project
database.

The data set will be validated to an equivalent EPA Level 111 validation review by the Project
QA/QC Officer or their designee. Flags signifying the usability of data will be noted and entered
into an analytical dalabase. The associated data flags will include such items as: (I} estimated
concentration below-required reporting limit; (2) estimated concentration due to poor calibration,
internal standard, or surrogate recoveries; (3) estimated concentration due 1o poor spike
recovery; and (4) estimated concentration of chemical that was also determined in the laboratory
blank. The EPA Level TII validation review will apply to 100% of project data.

After the validation review has been performed, an EPA Level IV validation on a minimum of
10% of the data, selected by the CENWK Environmental Chemist, will be performed by the
Project QA/QC Officer or their designee. Flags, as described above, will be noted and entered
into an analytical data base. Deficiencies in data deliverables will be corrected through direct
communication with the laboratory, generating immediate response and resolution. All
significant data discrepancies noted during the validation process will be documented through
Non-conformance Reports (NCRs), which are sent to the laboratory for clarification and
correction. Decisions to repeat sample collection and analyses may be made by the Project
Manager and the Project QA/QC Officer based on the extent of the deficiencies and their
importance in the overall context of the project.

Data assessment will be accomplished by the joint efforts of the data reviewer/validator, the
Project QA/QC Officer and the Project Manager. Data assessment will be based on the criteria
that the sample was properly collected and handled according to the FSP and QAPP. An
evaluation of data precision, accuracy, representativeness, completeness, comparability and
sensttivity. based on criteria presented in this QAPP, will be performed by the data
vatidator/reviewer and presented in the Quality Control Summary Report (QCSR). This data
quality assessment will indicate that data are: (1) usable as a quantitative concentration, (2)
usable with caution as an estimated concentration. or {3) unusable due 10 excessive out-of-
comtrol QC results.

Project data sets will be available for controlled access by the Database Manager and other
authorized personnel. Each darta set will be incorporated into project reports as required.
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SECTIONTWO Measurement Data Acquisition

2.1 SAMPLING PROCESS DESIGN AND SAMPLING METHODS REQUIREMENTS

The following sample types will be periodically collected as part of the sampling activities:
« Soil samples from split spoon or Geoprobe™™ Macro-Core Soil Sampler

s Surface soil samples

s Concrete borings

o  Water samples

¢ Sediment samples

o Wipe samples

¢+ ACM

¢ Air samples

The collection procedures for each sample type are presented in the FSP.

The container, preservation, and holding time requirements to be used are shown in Table 3. The
COC form, completed at the time of sample packing, will include the sample ID, date and time
of sampling, parameters to be analyzed for, and the name of the sampler(s). The COC will be
signed, timed and dated by the sample manager when transferring the samples. The samples and
completed COC forms will be ptaced into coolers. The coolers will then be sealed and shipped
to the contracted laboratory.

22 ANALYTICAL METHODS REQUIREMENTS

Samples collected during the SLAAP sampling effort will be analyzed by the subcontract
laboratory. This laboratory must be certified by the USACE Hazardous. Toxic and Radioactive
Waste Center of Expertise (HTRW CX). QA samples shall be collected and analyzed by the
designated CENWK QA Laboratory.

The subcontract laboratory supporting this work will provide statements of qualifications
including organizational structure, QA Manual, and standard operating procedures (SOPs).
Laboratory standard operating procedures are based on the methods as published by the EPA in
Test Methods for Evaluating Solid Waste, Physical/Chemical Methods SW846, Third/Fourth
Edition (November 1986; Revision 1, July 1992; Revision 2, November 1992: and Updates 1, 2,
and 3} and “Methods and Guidance for Analysis of Water™ (EPA 821-C-97-001, April 1997).
These SOPs must be adapted from and reference standard SW-846 and EPA methods and
thereby specify:

e Procedures for sample preparation

¢ Instrument start-up and performance check

» Procedures to establish the actual and required detection limits for each parameter
e Initial and continuing calibration check requirements

¢ Specific methods for each sample matrix type
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SECTIONTWO Measurement Data Acquisition

¢ Required analyses and QC requirements

Samples collected during the project will be analyzed by SW-846 and EPA methods. The
analytes of interest and the corresponding SW-846 and EPA methods to be used for this project
are presented in Table 3. The primary SW-846 and EPA methods include:

¢  VOCs using EPA SW-846 Method 8260B

¢  SVOCs using EPA SW-846 Method 8270C

e PAHSs using EPA SW-846 Method 8310

e Explosives using EPA SW-846 Method 8330

+ Pesticides using EPA SW-846 Method 8081 A

¢ PCBs using EPA SW-846 Method 8082

¢ Total Metals using EPA SW-846 Method 6010B

¢ Hexavalent Chromium using EPA SW-846 Method 7196
e Mercury using EPA SW-846 Method 7470A/7471A

» TPH-GRO and TPH-DRO using modified EPA SW-846 Method 8015B
» Phosphorus using EPA Method 365.4

o Nitrate using EPA Method 300.0

Table 2 presents the reporting limits for each ot the primary anaiytical methods. The subcontract
laboratory will submit SOPs detailing the specific MDLs for each analytical method.

If contaminant concentrations are high, or if matrices (other than normal waters and soils) create
a problematic effect on the analysis, analytical protocols may require modifications to defined
methodology. Any proposed changes to standard analytical methods require written approval
from URS and CENWK. All analytical method variations will be identified in project addenda.
These may be submitted for regulatory review and approval when directed by the CENWK
Project Manager.

2.3 QUALITY CONTROL REQUIREMENTS

Quality assurance/quality control (QA/QC) samples are analyzed for the purpose of assessing the
quality of the sampling effort and of the reported analytical data. QA/QC samples 1o be used for
the SLAAP project include field duplicate samples, CENWK, EPA and MDNR split samples,
equipment rinsate blanks, trip blanks, method blanks, laboratory control samples, laboratory
duplicate samples, and matrix spike and matrix spike duplicate samples. The list of QC criteria,
their acceptance limits. and the required corrective actions are given in Table 1.

24 CALCULATION OF DATA QUALITY INDICATORS

Laboratory results will be assessed for compliance with required precision, accuracy.
completeness, representativeness. comparability and sensitivity as outlined in the following
sections.
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SECTIONTWO Measurement Data Acquisition

2.4.1 Precision

Precision will be evaluated using the RPD between replicate analyses of LCS/LCSD, MS/MSD,
replicate field samples spiked identically by the laboratory, field duplicates and laboratory
duplicates. Precision determined using RPD will be calculated as follows:

X - X,
RPD =| ——— |\100%
(X, +X,)/2

/
where

X, = analyte concentration in the sample

X = analyte concentration in the duplicate

24.2 Accuracy

Analytical accuracy will be evaluated using the %R results of the LCS/LCSDs, MS/MSDs and
surrogate recoveries (if required by the method). Accuracy as determined by the %R will be
calculated as follows:

(Xs— Xu) 1?[00%

/

%R=(

where

__ Xg= Measured Value of Spiked Sample
Xy = Measured Value of Unspiked Sample
K = Known Amount of the Spike in the Sample

243 Completeness

Completeness will be calculated using the following formula:
%C = (K] x 100%
N

where
V = Number of Measurements

(i.e. for sample collection, V = number of samples actually taken; for usuble data,
V = data points not rejected; for quality data. V = data points not qualified)

N = Number of Total Measurements
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SECTIONTWO Measurement Data Acquisition

2.4.4 Sensitivity

“Method Detection Limit (MDL) values must be calculated from data obtained from an MDL
study. The MDL study will follow the procedures in Appendix A of 40 CFR 136. MDL is
defined as follows:

MDL = f[ -4~ ar=0.99 ](S)
where

r[ "_1_1_“0_%] = Student’s t-value appropriate for a 99% confidence level and a

standard deviation estimate with n-1 degrees of freedom

W
1

Standard deviation of the replicate analyses
(minimum of 7 replicate analyses are recommended)

25 INSTRUMENT CALIBRATION AND FREQUENCY

This section describes procedures for maintaining the accuracy of all the instruments and
measuring equipment that are used for conducting analyses. These instruments and equipment
shall be calibrated before each use or on a scheduled, periodic basis according to manufacturer
instructions and/or the appropriate analytical methods.

2.5.1 Field Instrumentation

All field instrumentation will be calibrated or the calibration will be checked at least daily
against a known standard prior to the commencement of use. The calibration will be performed
in accordance with the manufacturer’s instructions and recorded in the field log book.

2.5.2 Laboratory Instrumentation

Details regarding the procedures for calibration of laboratory equipment and maintenance of
calibration records will be presented in laboratory QA Plans and/or SOPs. These procedures will
be reviewed by URS and CENWK prior to the start of sampling and analysis activities. For all
analyses conducted according to SW-846 and EPA methods. the calibration procedures and
frequencies specified in the methods will be followed.

Records of calibration will be kept as follows:
o Each instrument will have a record of calibration with an assigned record number.

¢ A label will be affixed to each instrument showing identification numbers, manufacturer,
model numbers, date of last calibration, signature of calibrating analyst, and due date of next
calibration. Reports and compensation or correction figures will be maintained with
mstrument.

e A written step-wise calibration procedure will be available for each piece of test and
measurement equipment,
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SEGTIONTWO Measurement Data Acquisition

e Any instrument that is not calibrated to the manufacturer’s original specification will display
a warning lag to alert the analyst that the device carries only a “Limited Calibration.”

Records of calibration, repairs, ot replacement will be filed and maintained by laboratory
persennel performing QC activities. These records will be filed at the location where the work is
performed and will be subject to QA audit.

26 FIELD INSTRUMENT TESTING, INSPECTION, AND MAINTENANCE

Field instruments that will be used during sample coliection activities include a hand held photo
ionization detector (PID), a multi-gas meter, a dust monitor and water quality parameter
measurement equipment. Prior to mobilization, the URS QA/QC officer or his or her designee,
or the equipment vendor will test each instrument if using rentai equipiment, to assure that the
instruments are in working order.

Prior to use, field personnel will test and inspect the instruments during daily calibration to
confirm that the instruments are in working order. Testing and inspection will be performed a
minimum of once daily. If an instrument is found to be working incorrectly, field maintenance
will be performed according to the manufacturers or vendors written and/or verbal instructions.
If the instrument cannot be repaired, it will be returned to the manufacturer or vendor for repair
and a replacement instrument obtained. Calibration of the field equipment shall be recorded in
the field logbook.

2.7 SUPPLIES AND CONSUMABLES

Supplies and consumables that will be used during sample collection include:
¢ Sample containers

*  Wipe sample templates

e Calibration standards

e Deionized water

e Disposable bailers

To assure that supplies and consumables are acceptable for use, documentation certitying the
cleanliness of the sample containers, deionized water, and disposable bailers will be provided by
the vendor. In addition, calibrations standards for the PID and water quality parameter
measurement instruments will be inspected 1o make sure that expiration dates have not been
exceeded.
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3.1 ASSESSMENT AND RESPONSE ACTIONS

Performance and system audits of both field and laboratory activities will be conducted to verify
that sampling and analysis are performed in accordance with the procedures established in the
FSP and QAPP. Audits of laboratory activities will include both internal and external audits.

3.1.1 External Laboratory Audits

The USACE HTRW CX conducts on-site audits and validates laboratories on a regular basis.
These USACE independent on-site systems audits in conjunction with performance evaluation
samples (performance audits) qualify laboratories to perform USACE environmental analysis
every 18 months.

These system audits include examining laboratory documentation of sample recetving, sample
log-in. sample storage, COC procedures, sample preparation and analysis. instrument operating
records, etc. Performance audits consist of sending performance evaluation samples to USACE
laboratories for on-going assessment of laboratory precision and accuracy. The analytical results
of the analysis of performance evaluation samples are evaluated by USACE HTRW CX to
ensure that laboratories maintain an acceptable performance.

3.1.2 Internal Laboratory Audits

Internal performance and system audits of laboratories will be conducted by the Laboratory QA
Officer as directed in the laboratory QA Plans. These system audits will include examination of
laboratory documentation of sample receiving, sample log-in, sample storage. COC procedures,
sample preparation and analysis, instrument operating records, etc. Internal performance audits
are also conducted on a regular basis. Single-blind performance samples are prepared and
submitied along with project sampies to the laboratory for analysis. The Laboratory QA Officer
will evaluate the analyticai results of these single-blind performance samples to ensure that the
laboratory maintains acceptable performance.

3.2 REPORTS TO MANAGEMENT

The Project Manager will report to CENNWK on the progress of the work and any problems
encountered during the project.

3.2.1 Daily Quality Control Reports

During field activities, URS will prepare Daily Quality Control Reports {DQCRs) as described in
the FSP. In addition to the item specified in the FSP, a daily analytical data report will be
included as an attachment to the DQCR. This report will present tabulated analytical results for
data that was received since the prior DQCR was submitted 1o USACE.

3.2.2 Laboratory Quality Assurance Reports

Each laboratory will provide Letters of Receipt (LORs) and analytical QC summary statements
(case narrattves) with each data package. All COC forms will be compared with samples
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SECTIONTHREE Assessment/Oversight

received by the laboratory and an LOR will be prepared and sent to URS describing any
differences in the COC forms and the sample labels or tags. All deviations will be identified on
the receiving report, such as broken or otherwise damaged containers. This report will be
forwarded to URS within 24 hours of sample receipt and will include the following: a signed
copy of the COC form; signed, completed copy of the cooler receipt form: itemized sumple
numbers; laboratory sample numbers; cooler temperature upon receipt; and itemization of
analyses to be performed. Summary QC stalements will accompany analytical results as they are
reported by the laboratory in the form of case narratives for each sample delivery group.

3.23 Quality Control Summary Reports

At the conclusion of field investigation activities and laboratory analysis, URS, in addition to any
review conducted by the laboratory, will perform its own review/validation of the submitted
data. This activity will include assignment of flags to data, documentation of the reason(s}) for
the assignments, and description of any other data discrepancies. URS will then prepare a
QCSR, which will be included as an appendix 1o the final report. This report will be submitted
to the CENWK Project Manager as determined by the project schedule. The contents of the
QCSR will include data review/validation documentation and discusston of all data that may
have been compromised or influenced by aberrations in the sampling and analytical processes.
Both field and laboratory QC activities will be summarized, and all DQCR information will be
consolidated. Problems encountered, corrective actions taken, and their impact on project DQOs
will be determined.

The following are examples of elements to be included in the QCSR, as appropriate:

¢ Laboratory QC evaluation and summary of the data quahity for each analytical type and
matrix. Part of the accuracy, precision, and sensitivity summarized in the data quality
assessment.

e Field QC evaluation and summary of data quality relative to data usability. Part of the
accuracy, precision. and sensitivity summarized in the data quality assessment.

e Overall data assessment and usability evaluation.

¢  DQCR consolidation and summary.

¢ Summary of lessons learned during project implementation.

Specific elements to be evaluated within the QCSR include the following:

*  Sample results

* Field and laboratory blank results

¢ Laboratory control sample percent recovery (imethod dependent)

¢ Sample matrix spike percent recovery (method dependent)

e Matrix spike/matrix spike duplicate or sample duplicate RPD (method dependent)
e Analytical holding times

* Surrogate recovery, when appropriate.
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SECTIONTHREE Assessment/Oversight

3.24 Field Work Variances

Any departures from approved plans will receive prior approval from the CENWK Project
Manager and will be addressed in a manner consistent with the procedures discussed in Section
9.0 of the FSP.

3.2.5 Project Evidence Files

URS will maimain custody of the project evidence file and will maintain the contents of files for
this project, including all relevant records, reports, logs, field logbooks, pictures. subcontractor
reports, correspondence, and COC forms, until this information is transferred to the CENWK
Project Manager. These files will be stored under custody of the Project Manager. The
analytical laboratory will retain all original analytical raw data information (both hard copy and
electronic) in a secure, limited access area and under custody of the laboratory Project Manager.
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SECTIONFOUR Data Review

Data will be evaluated 10 determine the usability of the data and if the data provides the
information necessary to meet the DQOs defined in Section 1.4. The Project Manager will make
these determinations based on recommendations from the Project QA/QC Officer or their
designee. The Project QA/QC Officer, or their designee, will review all laboratory data in order
to evaluate if the data meets the requirements set out in the laboratory SOPs (Appendix A) and
the DQOs.

4.1  DATA REVIEW/VERIFICATION

All data generated by the analytical laboratory will be initially reviewed by the laboratory
technical personnel prior to being submitted to URS. This review will provide a check to ensure
the correctness of the reported results and generate a case narrative to explain any anomalies
which may affect the validity or usability of the data. Following receipt of the datu package, the
data will be validated by the Project QA/QC Officer or their designee.

4.1.1 Field Data

Raw data from field measurements and sample collection activities will be appropriately
recorded in field logbooks or on field data sheets. Data to be used in projeci reports will be
reduced and summarized. The methods of data reduction will be documented.

The Project Manager or designee is responsible for data review of all field-generated data. This
includes verifying that all field descriptive data are recorded properly, that all field instrument
calibration requirements have been met. that all field QC data have met frequency and criteria
goals, and that field data are entered accurately in all logbooks and worksheets.

4.1.2 Laboratory Data

All samples collected for the project will be sent to a USACE-certified laboratory. Data
reduction, evaluation, and reporting of samples analyzed by the laboratory will be performed
according to specifications outlined in both the laboratory’s QA Plans and this QAPP.
Laboratory reports will include documentation verifying analytical holding time compliance.

The laboratory will perform in-house analytical data reduction under the direction of the
Laboratory QA Manager. The Laboratory QA Manager or designee are ultimately responsible
for assessing data quality and informing URS and CENWK of any data which are considered
“unacceptable™ or require caution on the part of the data user in terms of its reliability. Data will
be reduced, reviewed. and reported as described in the laboratory QA Plans. Data reduction.
review, and reporting activities performed by the laboratory are summarized below:

e Raw data are produced by the analyst who has primary responsibility for the accuracy and
completeness of the data. All data will be generated and reduced following the QAPP
defined methods and implementing laboratory SOP protocols.

¢ Level | technical data review is completed relative to an established set of guidelines by a
peer analyst. The review shall ensure the completeness and correctness of the data while
assuring all method QC measures have been implemented and were within appropriate
criteria. Items to be reviewed include: preparation logs, analysis runs, methodology, resulis
quality control results, internal QC checks. checklists and sign off sheets,
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SECTIONFOUR Data Review

® Level 2 technical review is completed by the area supervisor or data review specialist. This
reviews the data for attainment of QC criteria as outlined in the established methods and for
overall reasonableness. It will ensure all calibration and QC data are in compliance,
qualitative identification of compounds is correct, quantitative calculations are correct, and
check at least 10 percent of the data calculations. This review shall document thit the data
package is complete and ready for reporting and archival.

¢ Upon acceptance of the raw data by the area supervisor, the report is generated and sent to
the Laboratory Project Manager or QA representative for Level 3 administrative data review.
This overview will ensure consistency and compliance with aii laboratory instructions, the
laboratory QA Plans, the project laboratory SOW, and the project QAPP.

e The Laboratory Project Manager will complete a thorough review of all reports.
* Final reports will be generated and signed by the Laboratory Project Manager.

+ Data packages, in CLP like format. will then be delivered to URS for data validation (refer to
Table 4).

The data review process will include identification of any out-of-control data points and data
omissions, as well as interactions with the laboratory to correct data deficiencies. Decisions to
repeat sample collection and analyses may be made by the Project Munager based on the extent
of the deficiencies and their importance in the overall context of the project. The laboratory will
provide flagged data to include such items as:

» Concentration below required detection limit
¢ Estimated concentration due to sample analyte recovery exceeding calibration range

¢ Concentration of chemical also found in laboratory blank

4.1.3 Contractor Review/Validation

The analytical data validation will be performed only to the level necessary to minimize the
potential of using false positive or false negative results in the decision-making process (i.e., to
ensure accurate identification of detected versus non-detected compounds). This approach is
consistent with the DQOs for the project, with the analytical methods, and for determining
contaminants of concern and calculating risk.

Samples will be analyzed through use of standard analytical methods. Data will be reported
consistent with the deliverables identified in Section 1.6 and 4.1.2 . This report content is
consistent with what 1s understood as an EPA Level 1V deliverable (data forms including
laboratory QC, and raw sample data including calibration information). Definitive data will then
be validated and qualified using guidelines established by the analytical method. DQOs
identified in Section 1.4 and method-specified criteria will be validated. An additional copy of
the comprehensive analytical information will be retained by the subcontract laboratory.

Validation will be performed by comparing the contents of the complete data package (raw data.
sample results and QA/QC results) 1o the requirements established both in the requested
analytical methods and the criteria presented in this QAPP. The Project QA/QC Officer will be
responsible for these activities. The protocols for analytical data validation are presented in:
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SECTIONFOUR Data Review

e SW-846 Analytical Method Requirements

¢ EPA CLP National Functional Guidelines for Organic Data Review (EPA 1999)
¢ EPA CLP National Functional Guidelines for Inorganic Data Review (EPA 1994)
¢ CENWK-PE-ES Data Quality Evaluation Guidance (August 1998)

The data will be validated using the processes and procedures provided in the National
Functional Guidelines and CENWK-PE-ES Data Quality Evaluation Guidance. but the
guidelines used for control will be the historical laboratory established limits

4.2 ANALYTICAL CORRECTIVE ACTIONS

Corrective actions may be required for two major types of problems: analytical/equipment
problems and noncompliance with acceptance criteria. Analytical and equipment problems may
occur during sampling, sample handling, sample preparation, laboratory instrumental analysis,
and data review.

The laboratory-specific QA Plan shall provide systematic procedures to identify laboratory
related out-of-control situations and corrective actions. Corrective actions shall be implemented
to resolve problems and restore malfunctioning analytical systems. Laboratory personnel will
have received QA training and will be aware that corrective actions are necessary when:

» QC data are outside warning or control windows for precision and accuracy

» Blanks contain target analytes above acceptable levels and must be investigated
e Undesirable trends are detected in spike recoveries or RPD between duplicates
¢ There are unusual changes in detection limits

* Deficiencies are detected by internal audits, external audits, or from performance evaluation
samples results

¢ Inquiries concerning data quality are received.

Corrective action procedures are often handled al the bench level by the analyst who reviews the
preparation or extraction procedure for possible errors, checks the instrument calibration,
prepares spike and calibration mixes. checks instrument sensitivity, and so on. If the problem
persists or cannot be identified, the matter is referred to the Laboratory Supervisor, Manager,
and/or QA Department for further investigation. Once resolved. full documentation of the
corrective action procedure is filed with project records and the QA Depaitment, and the
information is summarized within case narratives.

Typical analytical corrective actions include:

¢ Re-analyzing the samples, if holding time criteria permit

¢ Re-extraction and re-analysis. if holding time criteria permit

¢ Evaluating blank contaminant sources. elimination of these sources. and reanalysis

¢ Modifying the analytical method (i.e.. standard additions) with appropriate notification and
documentation
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SECTIONFOUR Data Review

¢ Re-sampling and analyzing
¢ Evaluating and amending sampling procedures
¢ Accepting data and acknowledging the level of uncertainty.

If re-sampling is deemed necessary due to laboratory problems, the URS and CENWK Project
Managers will evaluate the costs/benefits of implementing the additional sampling effort.
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Table 1

Quality Control Procedures and QC Acceptance Criteria

St. Louis Army Ammunition Plant
URS Project No. 49F0K96219.01

ANALYTICAL METHOD/
PARAMETER QC CHECK FREQUENCY ACCEPTANCE CRITERIA CORRECTIVE ACTION
300.0/ Nitrate FIELD QC:
] 1 figl . ]
Duplicate Cjﬁém’y 10 ield samples APD < 20% Quatty data according to CENWK guidance.
] 1h 10 ligl e o . . .
Rinsale wlo;;;:;ry 0 lield samples < detection limil Qualify data according to CENWK guidance.
LABORATORY QC:
. Coefficignt of correlalion must be > 1. Check standard solution
Calibrahion Aj start of analysis
o ')' 0.995 2. Re-prepare standard
I - Every 10 samples and at end of 1. Check standard solution
Calibraticn slabil . tim
Ibra iy analysis oL 2. Re-calibrate and rg-analyze samples
1 per analylical baich; balch = I 1. Check blank
Method blank . < delection limit
e maximum of 20 samples 2. Qualify data according to CENWK guidance,
To a minimum of 10% of If concentration of forfification is < Check laboratory performance. | in contret, matrix interference should be
NS routine samples 25% of background in sample, donot | suspecied.
calcutate, otherwise 90-110%
recovery
LCS 1 per analylical batch; batch = 90-110% recovery Datermine cause (if possible), cormect and re-analyze. Discontlinue
maimum of 20 samples analysis until problem is solved.
Duplicate 1 per analytical batch; batch = RPD < 20% Determine cause (if possible), correc! and re-anatyze. If cause cannol be
p maximurn of 20 samples deiermined, Qualify data according fo CENWK guidance.
265.4f Pnosphorus FIELD QC:
i | . . .
Duplicate ; ;z;:zw 10 field samples RPD « 20% Qualify dala according to CENWK guidance.
1 i I L . .
Rinsate 10;;;:3“" 0 field samples < detection imit Cualiy dala according 1o CENWK guidance.
LABORATORY GC:
MEIneG BIank 1 ner analviical baich: baich = < Giwciion it 1. Chack blank
e maximum of 20 samples 2. Qualify dala according 1o CENWK guidance.
1 pet analytical batch; baich = Determine cause {if possible), corract and re-analyze. H cause cannat be
Duplicate maximum ol 20 samples RPD « 20% delermined, Qualify data according to CENWK quidance.
6010B/Total melals FIELD QC:
Dupticate 1 for every 10 ligld samples If result < 10 times SOL. results musl | Review lab QC data fo determine il they are in conirol. Il nol in control,
collected agree within a factor of 2 of each qualify dala according to CENWK guidance Use data to evaluale
other. Qtherwise: whather proper collection procedures were iollowed. It nol. deierming
waler RPD<30% further corrective action.
soiliwaste RPD<40%
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Table 1

Quality Control Procedures and QC Acceptance Criteria

St. Louis Army Ammunition Plant
URS Project No. 49F0K96219.01

ANALYTICAL METHOD/
PARAMETER QC CHECK FREQUENCY ACCEPTANCE CRITERIA CORRECTIVE ACTION
6010B/Total metals {contiied) | Rinsate 1 for every 10 field samples Detections of analyles < required Quality data according o CENWK guidanice.
collectad S8QLs
LABORATORY QC:
Inutial {ICY) and continuing | ICY - prior to sample analysis ICV - 4 pt. calibralion {3 skds and a Terminate analysis, solve problem, re-calibrate and re-anatyze samples
(CCV) calbration and Je-anatysis of high blank); high standard within 5% of analyzed since (ast good CCV.
verification slandard frue value.
CCV - after every 10 samples | €CV - midpoinl range standard within
and end of analytical batch 10% of true value,
High mixed calibration Before beginning of sample run { Agree within 10% of expecled value Follow recommendation of instrument manufacturer,
slandard
Gontinuing (CCB) Alter every 10 samples and end | Detections of analytes < required Teminate analysis, sofve problem, recalibrale and re-analyze samples
calibralion blank ol analylical batch SQLs analyzed since last good CCB.
Method blank 1 per analytical batch, baich = | Detections of analytes < required Re-digest and re-analyze afi samples greater than the SQL bul less than
maximum of 20 samples SQLs 10x the blank concentration.
Serial dilution 1 per sample digestion baich 1:5 dilution agree within + 10% ol Flag as chemical or physical inferterence,
orniginal determination
MSMSD 1 per analytical batch; baich = | 75 - 126% recovery (unless sample Delermine cause Il possible}, correct and re-spike. If cause cannot be
magimum of 20 samples is greater than 4x spike determined, qualify data according to CENWK guidance.
concentration}. Minimum 10x
deteciion limit.
108 1 per analytical batch; balch = | 80-120% recovery for all analyies Re-digest and re-analyze all samples for oul of contro) analyie. Il problem
maximum of 20 samples cannot be corrected, qually data according to CENWK guidance.
Duplicate 1 per baich of samples, 20% RPD for samples grealer than 5x | Delermine cause (if passible), correct and re-spike, If cause cannot be
minimum 1 par 20 samples SAL; if 5x SOL, absolule diffierence delermined, quafily data according 1o CENWK guidance.
between samples must be < SQL; no
criteria if < SQL
Interterence check Beginning and end of run or per | 80 - 120% recovery for all analyles Terminate analysis, solve problem, re-calibrate and re-analyze samples
8 hour shifl analyzed since last good ICS.
7196/Hexavalent chromium FIELD QC: -
Dugplicate 1 for every 10 lield samples Above 10x deteclion limit, %RPD Review lab QC data 10 determine il they are m control. If not n control,

collecied

must be less than current control
limits:

Agueous samples - RPD «30%
Non-aqueous samples - RPD «40%

quality data according lo CENWK guidance Use data 10 evaluale
whether proper coliection procedures were followed. i nol, determing
further corrective action.

Shec
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Table 1
Quality Control Procedures and QC Acceptance Criteria

St. Louis Army Ammunition Plant
URS Project No. 49F0K96219.(1

ANALYTICAL METHOD/
PARAMETER QC CHECK FREQUENCY ACCEPTANCE CRITERIA CORRECTIVE ACTION
7196/Mexavalent chromium Ansale i for every 10 fietd samples Detections of analytes < required Qualify data according fo CENWK guidance.
{continued) collscted SALs
LABORATORY QC:
Method blank 1 {or every 10 samples or Less than repenting detection limit BDocument and report 10 client.
extraction balch
MSMSD 1 orevery 10 samples See SOP Dacument and repori fo client,
Continuing calibraton 1 1o every 15 samples See SOP Temninate analysis, solve problem, se-calibrate and re-analyze samples
analyzed since last good conlinuing calibration,
LCSALCSD 1 {or every 10 samples B0 - 120% recovery, APD < 20% Terminate analysis, solve problem,
Duplicate 1 for every 10 samples Above 10x detection limit, %RPD Determine cause (if possible), corect and re-spike. )t cause cannol be
musi be fess than the controd limits: detemined, qualify dala according 10 CENWK guidance,
Agueous sampies - APD <30%
Non-aqueous samples - RPD 540%
F4T0ASTATIAS Wercury FIELD QC:
Ouplicate 11or every 10 lield samples Apove 10x delection limit, %RPD Review lab GC data to detemine i they are in conirol. If notin control,
collecled must be less than current control qualify data according 10 CENWK guidance. Use data o evaluate
lirnits: whether praper collection procedures were followed. If nol, determine
Aqueous samples - APD <20% further corrective aclion.
Non-aqueous samples - RPD <35%
Rinsate 1 for every 10 field samples Less than reported detection limits Qualify dafa according to CENWK guidance.
colected
LABORATORY QC:
. ICVICCY ICV ~ prior to sample analysis ICV -4 pi. calibration (3 stds and a Teminate analysis, solve problem, re-calibrale and re-analyze samples
CCV - after every 10 samples blank}; verification measured value analyzed since last good CCV,
or end of analylical baich. within 10% of frue value using 1 blank
whichever is more fraquent and 1 mid-range. If samples > 10,
CCV within 20% of live.
ICBICCE 1CB - after initial calibration Absolule value < SQL Terminale analysis, solve problem, re-calibrate and re-analyze samples
CCB - afier every 10 samples analyzed since last good CCB.
ar end of anatytical batch,
whichever is more frequant
Method blank 1 per analylical batch; batch = | Absolute value < SQL Re-digest and re-analyze all samples less lhan 10x the SQL.
maximum of 20 samples
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Table 1
Quality Control Procedures and QC Acceptance Criteria

St. Louis Army Ammunition Plant
URS Project No. 49F0K96219.01

ANALYTICAL METHOD/
PARAMETER QC CHECK FREQUENCY ACCEPTANCE CRITERIA CORRECTIVE ACTION
T4T0A/T47 1A Mercury Matrix spike 1 per anatytical batch; batch = 75 - 125% recovery (unless sample Determine cause, then re-spike. If uncorrectable, correct for bias if
{continued) maximum of 20 samples conceniralion is grealer than 4x spike | recovery is < 80%.
conceniration). Spike 5x above
background at minimurn.

Matrix spike duplic e 1 pet analyiical batch; batch = | Aqueous samples - RPD = 25% Determine cause (if possible, correct and re-analyze. If cause cannol be
maximum of 20 samples Non-aqueous samples - RPD = 35% | delermined, quatify data according to CENWK guidanca.

LCS 1 per analylical baich; balkch = | water - 75 - 125% recovery Re-fun. I still out of control, solve problem and re-analyze batch.
maxmum of 20 samples soiliwaste ~ manufacturer's lmits

Serial diution 1 per analytical batch: batch = | Diluted values musi be < 10% of the Perfomn recovery fest.
maximum of 20 samples original value

Recovery test When results from dilution test | 85 - 115% recovery Bun method ol standard addilions {MSA}

{ail. Test is run on the failed
sample,

MSA When malrix inferference is slope within 20% of standard curve Quality all associated data according 1o CENWK guidance.
suspected o when recovery
fesl fails

Modihed 8015/ TPH-DRO FIELD QC:

Duplicale {orevery 10 field samples Hresult < 10 times SQL, results must | Review lab QG dala to determine if they are in control. If not in control,
callected, minimum of 1 per agree within & factor of 2 of each Quality data according to CENWK guidance. Use data to evaluate
samgling event and sample other. Othenwise: whether proper collection procedures were followed. If nol, determine
tyoe water APD<20% furiher corrective action.

soil'wasle RPD<J5%

Rinsate 1 for every 10 field samples Detections of anatytes < required Qualify data according to CENWK guidance.
collected, minimurm of 1 per SQLs
sampling event and sample
lype

LABORATORY QC: )

Initial calibration Prior lo analysis and when 5 pt. calibration; RSD ol mean < 20% | Correct problem. Recalibrate instrument. Reject if problem not solved.
continuing calibration fails
criteria

Continuing catibration Every 12 hours of operation Response factor %0 < 15% from Correct problem and refun conlinuing calibratian. )f still out of conltol,

average of initial calibralion, recalibrate instrument. Reanalyze samples. Reject if groblem not solved.

Method blank 1per exwraction batch. batch = | Delections of analytes < required Reanalyze blank, then re-extract if necessary. If contamination sfill
maximum of 20 samples 5QLs exisls, qualify all associated dala according to CENWK quidance.
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Table 1
Quality Control Procedures and QC Acceptance Criteria

St. Louis Army Ammunition Plant
URS Project No. 49F0K96219.01

ANALYTICAL METHOD/
PARAMETER QC CHECK FREQUENCY ACCEPTANCE CRITERIA CORRECTIVE ACTION
Modiied 8015/ TPH-DRO Surrogate Every sample Sees SOP {. Check calculations and instrument pedformance
{continued} 2. Il problem found, correct and recalculate andfor re-analyze extract.
3. i no problem found, re-exiract and re-analyze sample. Il problem
persisis, quatify daia according fo CENWK guidance.
MS/MSD 1pet gxtraction batch; batch = | See SOP Run LCS. LCS is good, and assignable cause is found for poor
maximum of 20 samples MS/MSD, correct and redo MS/MSD. Otherwise, qualify data according
10 CENWK guidancs.
LCS 1 per extraction baich; baich = | See SOP He-exiract enfire sample balch and associated QC and rerun.
maximum of 20 samples
Modified 8015/ TPH-GRO FIELD GC:
Trip Blank 11or each cooler of samples Cetections of analytes < required Review lab QC data 1o detemine if there is a laboratory problem. If not.
shipped 10 each laboratory only | SQLs and same compounds are found in field samples at similar
i the cooler contains VOC concentrations, resample enfire batch.
samples
Duplicate 1lor gvery 10 field samples IFresutl < 10 times SQL, resulls must | Review lab QC dala lo determine il they are in control. ¥ notin control,
coflected, minimum of 1 per agree wihin a faclor of 2 of each Qualify data according lo CENWK guidance. Use data fo evaluate
sampling event and sample other. Otherwise: whether proper collection procedures were followed. If not, determine
type waler APD<30% fusther corrective action.
soilwasle RPD<d(%
Rinsate 1 for every 10 field samples Delections of analytes < required Qualify data according 1o CENWK guidance.
collected, minimum of 1 per SQLs
sampling event and sample
type
LABORATORY QC:
Initial calioration Prior 0 analysis and when 5 pl. calibration; ASD of mean £ 20% | Recalibrate instrument,
continuing catibration tails
critera
Continuing cafforation Every 12 hours of operation Response factor %0 < 15% from Rerun continuing calibration, H stk out of conbrol, recalibrals instrument.
: averagy ol nifal Cailbraion,
Method Blank 1 per analyuical baich; batch = | Delections of analyies < required Reanalyze blank. If contamination still exisis. qualify all associated data
maximum of 20 samples SALs aceording 10 CENWK guidance.,
Storage Blank Minimurn of 1 per sampling Detections of analytes < required Reanalyze blank. I contamination sl exists, qualify all associated data
event SQLs according to CENWK guidance.
Surrogale fecovery Every sample See SOP §. Check for errors during anatysis. If found, recalculate.
2. Check instrument performance. Correct problem and reanalyze.
3. ¥ no problem found, re-exiract and re-analyze sample. If problem
persisis, qualify dala according 1o CENWK guidance.
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Table 1

Quality Control Procedures and QC Acceptance Criteria

St. Louis Army Ammunition Plant
URS Project No. 49F0K96219.01

continuing calibration fails
critenia

response factor can be used f %RSD
is < 20% or use a calibralon curve

ANALYTICAL METHOD/
PARAMETER QC CHECK FREQUENCY ACCEPTANCE CRITERIA CORRECTIVE ACTION
Modified 8015 TPH-GRO MSMSD 1 per analytical batch; baich = See SOP Analyze LCS. If more than 30% of either MS or MSD is outside olerance,
(continued} manmum of 20 samples perform correclive actions as detailed above.
LCS 1 per anahytical balch; baich = | Sge SOP Reanalyze LCS. ¥ out, correct problem. It problem cannol be comecied,
maximum ot 20 samples reject data.
8081A/Pesticides FIELD GC:
Duplicate 1 for every 10 field samples If result < 10 times SQL, results must | Review lab QC data to defermine if thay are in control. If not in control,
collected agree within a factor of 2 of each Qualify data according fo CENWK guidance. Use data lo evaluate
5% for wipe samples other. Otherwise: whether proper collection procedures were lollowed. ¥ not, determine
water RPD<30% further corrective action.
soilbwaste RPD<35%
Rinsale + for every 10 jield samples Detactions of analytes < required Qualify data according to CENWK guidance.
collacted, minimum of 1 per 50Ls
sampling eveni and sample
ype_ _
Field blanks 2 frem each category (wipe Delections of analyles < required Quality data according to CENWK guidance.
samples only) SOLs
LABORATORY GC:
Initial ¢albration Prior to analysis and when 5 pt. calibration; the average Re-calibrate inskiumenl.

Conlinuing calibration Daily and after every 10 Response factor < 15% diflerence Re-run continuing calibration. If still out of conirol, re-calibrate instrument.
samples from midpoint standard

Endrin and DOT Each inniial calitvation Must not exceed 20% Re-analyze breakdown standard. ¥ still out of conlro), clean injection port,

breakdown change septae, trim lirst few inches off column.

Combined Endrin and DDT | Eachinilial calibration Must not exceed 30% Re-analyze breakdown slandard. i still out of control, clean injection pori,

Dieargumr cnange septag, Inm hrst lew nches off cotumn,

Method blank 1 per exiraclion balch: baich = | Detections of analyles < requied Re-analyze blank. If second blank exceeds criteria, clean analytical
maximum of 20 samples SaLs system. Qualify he data according 10 CENWK guidance.

Surrogate recovery Every sample See SOP Re-run sample. H still out of control, ra-extrac, re-analyze, qualify data

according o CENWK guidance.

MS/MSD 1 per exiraction balch; baich = | See SOP Determing cause {il possivle), correcl and re-analyze. Hf cause cannol be
maxmum of 20 samples determined, qualify data according 1o CENWK guidance.

LCS 1 per exiraction baltch; batch = | See SOP Determine cause {if possible), correct and re-analyze. Il cause cannot be

maximum of 20 samples

determined, qualify data according to CENWK guidance.
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Table 1

Quality Control Procedures and QC Acceptance Criteria
St. Louis Army Ammunition Plant
URS Project No. 49F0K96219.01

ANALYTICAL METHCD/
PARAMETER QC CHECK FREQUENCY ACCEPTANCE CRITERIA CORRECTIVE ACTION
8081A/Pesticides {conlinued} Confirmalion Analysis Performed for all samptes wilh | Confirmation analysis perlormed on Flag detections with confirmation RPD »40%, rejecl unconfirmed
al least one analyte delected dissimilar column a1 a dilution faclor | explosives detections.
above its MDL during the approximately the same as for he
primary column analysis primary column analysis; APD
between columns <40%,; Report
highest result
8082/PCBs FIELD QC:
Duplicate I lot every 10 field samples f result < 10 iimes SCL, resulis must | Review lab QC data to determine i they are in conrol. If not in control,
collected agree within a factor of 2 of each Qualify daia according to CENWK guidance. Use data to evaluate
5% for wipe samples other. Otherwise- whether proper collection procedures were followed. If nol, delermine
water RPD<30% further corrective action,
soilwasle RPD<35%
Rinsate 1 for every 10 field samples Detections of analytes < required Qualify data according to CENWK guidance.
collected, minimum ot 1 per SQOLs
sampling eveni and sample
Field blanks 2 from each category {wipe Detections of analyles < required Qualify data acoosding 10 CENWK guidance.
samples onky} SaLs
LABORATORY QC:

initial calibration

Priot to analysis and when
continuing ¢alibration fails

5 pl. calibration; the average
response factor can be used if % RSO

Re-calbrate inslrument.

critaria is £ 20% or use a calibration curve
Confinuing calibralion Daily and after every 10 Response factor € 15% ditterence Re-sun continuing calibration. It still cul of control, re-calibrate instrument.
samples from midpoint standard

Method blank 1 per exiraction baich; batch = | Detections of analyles < required Re-analyze blank. il second blank exceeds criteria, clean analytical
maximum of 20 samples SQLs system. Qualify the data according to CENWK guidance.
Surrogate recovery Every sample See SOP Re-run sample_ If sill out of conlrol, re-extract, re-analyze, qualily data
according to CENWK guidance.
MSMSD 1 per extraction batch; batch = | See SOP Determine cause {if possible). correct and re-anatyze. If cause cannot be
maximum of 20 samples determined, qualily data accordng to CENWK guidance.,
LCS 1 per extraction baich, batch = | See SOP Delermine cause if possible}, correcl and re-analyze. 1f cause cannoi be

maximurn of 20 samples

delermined, guality data according to CENWK guidance.
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Table 1

St. Louis Army Ammunition Plant
URS Project No. 49F0K96219.01

Quality Control Procedures and QC Acceptance Criteria

continuing calibration fails
criterta

ANALYTICAL METHOD/
PARAMETER QC CHECK FREQUENCY ACCEPTANCE CRITERIA CORRECTIVE ACTION
3082/PCBs (continued) Conlimation Analysss Pertormed for all samples with Confirmation analysis performed on Flag detections with confirmation RPD >40%, reject unconfirmed
al least one analyte detected dissimilar column at a dilubon factor | explosives detections.
above its MOL during the approximately the same as for the
primary column analysis primary column analysis; RPD
between columns <40%; Report
highest sesult
8260B/VOCS FIELD QC:
Trip Blank 1 for each cooler of samples Detections of analytes < required Review lab OC data to determine if here is a laboratory problem. ¥ not,
shipped 1o each laboratory only | SQLs and same compounds are found in figkd samples at similar
it the cooler contains VOO concentrations, resample enlire batch,
samples
Duplicate 1for every 10 field samples If resutt < 0 times SQL, resulls must | Review tab QC data to determine if they are in control. (F notin conirol,
collacied, mirimum of 1 per agree wilhin a faclor of 2 of each Qualify data according 1o CENWK guidance. Use data 1o evaluate
sampling evend and sample other. Otherwise: whether propar collaclion procedures were lollowed. I not, detemiing
water RPD<30% further corrective action.
soiliwasle RPD<40%
Rinsale 1 for every 10 field samples Detections of analyles < required Quality data according to CENWK guidance,
collected, minimum of 1 per SQOLs
sampling evenl and sample
type
LABORATORY QC:
Instrumend Tune A beginning of anakytical lon abundance crilena; see method Tune inslrument; repeal.
sequencefi.e., pricr to initial
calibraion} and every 12 hours
of operation thereafter .
Initial calibration Prior lo analysis ang when 5 pt. calibration; SPCCs 20.300; Recafibrate insirument.

1,1,2,2-TCA 20.200, bromolorm
20.100. RSD<30% for RF for GCCs

Continuing calibration

Every 12 hours of operation

SPCCs 20.300, except 1.1,2 2-TCA
20.200 and bromolom 20.100, RSD
<25% for average RF for CCCs

Rerun continuing calibration. I still aut of control, recalibrate instrument.

Meshod Blank 1 per analylical baich: batch = | Detections of analytes < required Reanalyze blank. If conlamination siill exists, qually all associated data
maxmum of 20 samples 50Ls according to CENWK guidance.

Storage Blank Minimum of 1 per sampling Detections of analytes < required Reanalyze blank. (f conlamination siil exists, qualify all associated dala
event SALs according 1o CENWK guidance.

Surrogate recovery Every sample See SCP 1. Check for errors during analysis. Il found, recalculate.

2. Check instrument performance. Correct problem and reanalyze.
3. Tna problem found, re-extrac and re-analyze sample. i problem

pessists, quality data according to CENWK guidance.
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Table 1

Quality Control Procedures and QC Acceptance Criteria

St. Louis Army Ammunition Plant
URS Project No. 49F0K96219.01

standard concentration, RT ol 1S 230
$6¢ over 12 hours and EICP area
changes within =50%% 1o +100%.

ANALYTICAL METHOD/
PARAMETER QC CHECK FREQUENCY ACCEPTANCE CRITERIA CORRECTIVE ACTION
§260B/VOCs (continued} MSMSD 1per analytical batch: batch = 1 Sege SOP Analyze LCS. It more than 30% of either MS or MSD is oulside tolerance,
maximum of 20 samples perform corrective actions as detailed above.

LCS 1 per analylical baich; batch = | Sge SOP Reanalyze LCS. i out, corect preblem. W problem cannot be corrected,

manmum of 20 samples reject data.
8270C/ISVOCS FIELD QC:

Duplicale 1forevery 10 field samples ff result < 10 times SQL, resulls musl | Review lab QC data to determine if they are in contrl. If not in control,
collecled, minimum of 1 pes agree within a factor of 2 of each Quality data according fo CENWK guidance. Use dala to evaluale
sampiing event and sample ofher. Otherwise: whether proper collection procedures were followed. i not, delermine
type water RPD<20% lurther correciive action.

soil'wasie RPD<35%

Rinsate 1 for every 10 field samples Detections of analytes < required Qualify data according to CENWK guidance.
ollecled, minimurn of 1 per SQLs
sampling eveni and sample
type

LABORATORY QC:

Sensitivity check At beginning of each 12 hour lon aburkdance criteria; see method Tune mstrumend; repeat. if cannot be corrected, reject data.
period

Mass calibration Every 24 hours and al See S0P Tune instrument: repeat.
beginning of each analytical
sequence

Initial calivralion Priof to analysis and when 5 9L, calibration; SPCCs »0.050; CCC | Correct problem. Recalibrate instrument. Reject if problem not soived.
continuing calibration fails response factor deviates <30% from
crifefia average

Continuing calibration Every 12 hours o operation SPCCs 20.050, CCCs <30% from Correcl problem and refun conlinuing calibration. H still out of control,

recalibrate instrument. Reanalyze samples. Rejeclif problem not solved.

Meihod biank 1 per exiraciion balch; batch = Less than SQL. Phthalate esters less | Feanalyze blank, then rg-exiract if necessary. If conlamination still
maximum of 2¢ samples than 5x the reporting limit, exisis, qualify all associated data according 1o CENWK guidance.
Surogale Every sample See SOP 1. Check calcufations and instrumanl perdomance
2. It problem found. corect and recalculate andvor re-analyze exiract,
3. It no problem found, re-gxlract and re-analyze sample. H problem
persisis, qualify dala according lo CENWK guidance
MSMSD 1 per exirachion batch; batch = | Sge SOP Run LCS. ELCS is good, and assignable cause is found for poor

maximum of 20 samples

MS/MSD, correct and redo MS/MSD. Otherwise, quality data according
to CENWK guidance.
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Table 1

Quality Control Procedures and QC Acceptance Criteria
St. Louis Army Ammunition Plant
URS Project No. 49F0K96219.01

average of initial calibration

ANALYTICAL METHOD/
PARAMETER QC CHECK FREQUENCY ACCEPTANCE CRITERIA CORRECTIVE ACTION
$270G/SVOCs (continued) LCS 1 per extraction batch; batch = | Seq SOP Re-gxtract enlira sample batch and associated QC and rerun.
maxmum of 20 samples
ANO/PAHS FIELD QC:

Duplicate V1o every 10 field samples Fresult < 10 times SQL, resulls must | Review lab QC data lo determine if they are in control, ¥ not in control,
coflecled, minimum of 1 per agree within a tactor of 2 of each Quality data according 1o CENWK guidance. Use data o evaluate
sampling event and sample other. Otherwise: whether proper collection procedures were followed. if not, determine
type water RPD<20% {urher comactive aclion.

soilwasta APD<50%

Rinsate 1for every 10 field samples Detections of analyles <« required Quality data acoording to CENWK guidance.
collecled, minimum of 1 per 5QLs
sampling event and sample
type

LABORATORY GC:

Initial calibration Pricr to analysis and when 5 pt. calibration; %RSD must be < Correct problem. Recalibrate instrumeni. Reject it problem not solved.
continuing calibration fails 20% for all analytes
criledia

Conlinuing calibration Every 12 hours of operation Response factor must be < 15% from ] Coreact problem and rerun conlinuing calibration. ¥ stil out of control,

recalibraie insirument. Reanalyze samples. Reject it problem not solved.

Method blank 1 per extraction baich; baich = | Delections o analyies < required Reanalyze blank, then re-extract if necessary. If conlamination still
maxmum of 20 samples 5QLs exists, qualify all associaled dala according to CENWK guidance.
Surrogate Every sample See SOP 1. Check calculations and instrument performance
2.l problem found, comect and recaleulate andfor re-analyze extract,
3. 1 no problem found, ra-extract and fe-analyze sample, If problem
persists, qualify data according to CENWK guidance,
MS/MSD 1 perextractionbatch; batch = | See SOP Aun LCS. IfLCS is good. and assignable cause is lound for poor
Maarmn Vi 20 saipics MTIMISLY, Corect and redo MsMBL, Otherwise, quality data according
to CENWK guidance,
LCS t per extraction batch; batch = See SOP Re-extract enlire sample batch and associated QC and rerun.

maximum of 20 samples

Contitmalion Analysis

Peromed for all samples with
at least one analyte defected
above its MDL during the
primary colurnn analysis

Confirmation analysis performed on
dissimilar column at & dituton factar
approximately the same as for the
primary column analysis; RPD
between columns <40%., Pepon
highest result

Flag detections with confirmalion RPD »40%. reject uncontirmed
explosives delections.
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Table 1

Quality Control Procedures and QC Acceptance Criteria

St. Louis Army Ammunition Plant
URS Project No. 49F0K96219.01

average of initial calibration

ANALYTECAL METHOD/
PARAMETER QC CHECK FREQUENCY ACCEPTANCE CRITERIA CORRECTIVE ACTION
S33Explosives FIELD QC:

Duplicate ¥ for every 10 field samples i result < 10 times SQL, results must | Review lab QC data to detarmine if they are in control. I not in control,
collected, minimum ¢t 1 per agree within a factor of 2 of each Quality data according to CENWK guidance. Use dala to evaluate
samping event and sample other. Otherwise: whether proper collection procedures were followed. If not, determne

waler RPD<20% further corrective action.
soil'waste AP D<50%

Rinsate 1 for every 10 field samples Detections of analyles < required Qualify data according 1o CENWK guidance.
oollected, minimum of 1 pey 8QLs
sampiing event and sample
type

LABORATORY QC:

Initial calibration Priof 10 analysis and when 5 pl. calibration; %RSD must be < Correct problem. Recalbrale insirument, Reject it problem not solved.
continuing calibration fails 20% for all analyles
criferia

Conlinuing calibration Every 12 hours of operation Response factor must be < 15% from | Correct problem and rerun ¢onfinuing calibration. If still out of conlrol,

recalibrate instrument. Reanalyze samples. Reject if problem not solved,

Method blank 1 per extraction batch; batch = | Detections of analytes < required Reanalyze blank, then re-exiract if necessary. If contamination stil
maxmum of 20 samples SQLs exists, quality all associated dawa according 10 CENWK guidance.
Surrogaie Every sample See SOP 1. Check calculations and instrumeni perlormance
2. lf problem found, correct and recalculate andior re-analyze extract.
3. If no problem found, re-extract and re-analyze sample. I problem
persists, qualily data according to CENWK guidance.
MSMSD 1 pet exiraction balch; baich = | Sge SOP Run LCS. IFLCS is good. and assignable cause is found for poor
maximum of 20 samples MSMMSD, correct and redo MSAASD. Otherwise, qualify data according
{0 CENWK guidanca.,
LCS t per extraction batch; batch = | See SOP Re-gxtract entire sample baich and associaled QC and rerun,
maxmum of 20 samples
Confirmation Analysis Performed lor all samples with | Confirmation analysis perfarmed on Flag deteclions wilh confirmation RPD >40%, reject unconfirmed

a1 least one analyle delecled
above its MOL during the
primary column analysis

dissimilar column at a dilution facior
approximately the same as for the
primary column analysis; APD
between columns <40%: Reporl
highest rasull

explosives detections,
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Table 1
Quality Control Procedures and QC Acceptance Criteria

St. Louis Army Ammunition Plant
URS Praject No. 49F0K96219.01

Note:

ICB initial Calibration Blank

ICS Interference Check Sample

ccB Continuing Calibration Blank

IV Initial Calibration Verification

ccv Continuing Calibration Verifica ion
LCS Laboratory Control Sample
MS/MSD Matrix Spike/Matrix Spike Duplicate
MSA Method of Standard Additions

PAH Polynuclear Aromalic Hydrocarbons
s Sample Quantitation Limit

Qc Quality Control

RFD Relative Percent Difference

RSO Relative Standard Deviation

%D Percent Ditference

ooy ]2
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Table 2
Laboratory Reporting Limits

St. Louwis Army Ammunition Plant
URS Project No. 49F0K96219.01

3

Reporting Limits
Method Parameter Soil (mg/kg) Water (ug/L) Air (ng/m?)
EPA 300.0 Nitrate 10,000
EPA 365.4 Phosphorous 16 0.73
SW-846 6010B | Antimony 31 15 0.21
(Metals) Arsenic 0.39 0,045 0.00045
Barium 5,400 2,600 0.52
Beryllium 150 73 0.0008
Cadmium 9 18 0.0011
Chromium (11 100,000 55,000
Copper 2,900 1,400
Lead 400 0.0036
Nickel 150 730
Selenium 390 180
Silver 390 180
Thalliurn 52 24
Zin¢ 23,000 11,000
SW-846 Chromium (VI 0.2 0.16 0.000023
7196
SW-846 Mercury 6.1 11 0.31
T471A/T470A
SW-846 Mineral Spirits
8015B Gasoline
(TPH-DRO) Jet Fuel
Kerosene
Diesel Fuel
Fuel Oil
Motor Qil
TPH
SW-846 Gasoline
. 8015B
(TPH-GRO)
(AK96219.0 \Workpians\URS_QAPP\Table 2 for SLAAP QAPP.doc Sheet | of §




- Gl A o o N =

-y W Sa

3 3

Laboratory Reporting Limits

Table 2

St. Louis Army Ammunition Plant
URS Project No. 499F0K96219.01

Reporting Limits
Method Parameter Soil (mg/kg) Water {ug/L) Air (ug/m?)
SW-846 8081A | 4,4-DDD 24 0.28 0.028
(Pesticides) 4,4'-DDE 17 0.2 0.02
4-4'-DDT 1.7 0.2 0.02
Aldrin 0.029 0.004 0.00038
alpha-BHC 0.090 0.011 0.0011
beta-BHC 0.32 0.037 0.0037
Chiordane 1.6 0.19 0.019
delta-BHC 0.090 0.011 0.0011
Dieldrin 0.08 0.0042 0.00042
alpha-Endosulfan 370 220 22
beta-Endosulfan 370 220 22
Endosulfan Sulfate
Endrin 18 1 1.1
Endrin Aldehyde
gamma-BHC 0.44 0.052 0.0052
Heptachior 0.11 0.015 0.0015
Heptachlor Epoxide 0.053 0.0074 0.00074
Toxaphene 0.44 0.061 0.0060
SW-846 PCB-1016 3.9 0.034 0.0034
8082 PCB-1221 0.22 0.96 0.096
(PCBs) PCB-1232 0.22 0.034 0.0034
PCB-1242 0.22 0.034 0.0034
PCB-1248 0.22 0.034 0.0034
PCB-1254 0.22 0.034 0.0034
PCB-1260 0.22 0.034 0.0034
Polychlorinated biphenyis 0.22 0.034 0.0034
1AK96219.01\Workplans\URS_QAPP\Table 2 for SLAAP QAPP doc Sheer 2 of 5
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Table 2
Laboratory Reporting Limits

St. Louis Army Ammunition Plant
URS Project No. 49F0K96219.01

Reporting Limits
Method Parameter Soil (mg/kg) Water (ug/L) Air (ng/m?)
SW-846 8260B | 1,1,1-Trichloroethane 630 540 1,000

(VOCs) 1,1,2,2-Tetrachloroethane 0.38 0.055 0.033
1,1,2-Trichloroethane 0.84 0.2 0.12
1,1-Dichloroethane 590 810 520
1,1-Dichloroethylene 0.054 0.048 0.038
1,2.4-Trichlorobenzene 650 190 210
1,2-Dichlorobenzene 370 370 210
1,2-Dichloroethane 0.35 0.12 0.074
1,2-Dichloropropane 0.35 0.16 0.099
1,3-Dichlorobenzene 13 55 3.3
1,4-Dichlorobenzene 34 05 0.31
2-Chioroethylvinyl Ether
Benzene 0.65 0.35 0.25
Dichlorobromomethane [ 0.18 0.11
Bromoform 62 85 17
Methyl Bromide 3.9 8.7 5.2
Carbon Tetrachloride 0.24 0.17 0.13
Chlorobenzene 150 110 62
Chloroethane 3 4.6 2.3
Chloroform 0.24 0.16 0.084
Methyl Chloride 12 1.5 1.1
1,3-Dichloropropylene 0.7 0.4 0.48
Chlorodibromomethane 1.1 0.13 0.08
Ethyl benzene 230 1,300 1,100
Hexachlorobuadiene 6.2 0.86 0.086
Xylenes 210 1,400 730
Methylene Chioride 8.9 4.3 4.1
Naphthalene 56 6.2 3.1
Tetrachloroethylene 5.7 1.1 33
Toluene 520 720 400
1,2-Trans-Dichloroethylene 63 120 73
Trichloroethylene 2.8 16 1.1
Vinyl Chloride 0.15 0.041 0.22
Acrolein 0.1 0.042 0.021
Acrylonitrile 0.21 0.039 0.028

[AKY6219.01\Workplans\URS_QAPPYTuble 2 for SLAAP QAPP.doc Sheet 3 of 5
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Table 2
Laboratory Reporting Limits

St. Louis Army Ammunition Plant
URS Project No. 49F0K96219.01

Reporting Limits
Method Parameter Soil {(mg/kg) Water (pgiL) Air {(ng/m3)
SW-846 8270C | Phenol 37,000 22,000 2,200
(SYOCs} Bis(2-Chioroethyl)Ether 0.21 0.0098 0.0058
2-Chiorophenol 63 30 18
Bis(2-Chloroisopropyl)Ether 29 0.27 0.19
N-Nitrosodi-n-Propylamine 0.069 0.0096 0.00096
Hexachloroethane 35 4.8 0.48
Nitrobenzene 20 3.4 2.1
Isophorone 510 7 71
2-Nitrophenol
2,4-Dimethylphencl 1,200 730 73
Bis{2-Chloroethoxy)Methane
2,4-Dichlorophenol 180 110 11
3-Methyl-4-Chlorophenol
2-Metyhinaphthalene
Hexachlorocyclopentadiene 420 260 0.073
2,4,6-Trichlorophenot 44 6.1 0.62
2-Chioronaphthalene 3,900 490 290
Dimethyl Phthalate 100,000 360,000 37,000
2,6-Dinitrotoluene 0.72 0.099 0.0099
4-Nitrophenol 490 290 29
2,4-Dinitrotoluene 0.72 0.099 0.0099
Diethyl Phthalate 49,000 29,000 2,900
4-Chiorophenyl Pheny Ether
2-Methyi-4,6-Dinitrophenol
N-Nitrosodiphenylamine 99 14 14
4-Bromophenyl Phenyl Ether
Hexachlorobenzene 0.30 0.042 0.0042
Pentachlorophenol 3.0 0.56 0.056
[AK96219.0 N\Workplans\URS_QAPP\Table 2 for SLAAP QAPP.doc Sheet 4 of 5
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Table 2
Laboratory Reporting Limits

St. Louis Army Ammunition Plant
URS Project No. 49F0K96219.01

Reporting Limits
Method Parameter Soil (mglkg) Water (ng/L) Air (ng/m?)
SW-846 8270C | Di-n-Buty! Phthalate 6,100 3,600 370
(SVOCs- cont) | Butylbenzyl Phthalate 12,000 7,300 730
3,3-Dichlorobenzidine 1.1 0.15 0.015
Bis(2-Ethylhexyl)Phthalate 35 48 0.48
Di-n-Octyl Phthalate 1,200 730 73
Benzidine 0.0021 0.00029 0.000029
2,4-Dinitrophenol 120 73 7.3
N-Nitrosodimethylamine 0.0095 0.0013 0.00014
1,2-Diphenylhydrazine 0.61 0.084 0.0087
SW-846 8310 | Acenaphthylene
(PAHs) Acenaphthene 3,700 370 220
Fluorene 2,600 240 150
Phenanthrene 22,000 1,800 1,100
Anthracene 22,000 1,800 1,100
Fluoranthene 2,300 1,500 150
Pyrene 2,300 180 110
Benzo(a)Anthracene 0.62 0.092 0.022
Chrysene 6.1 9.2 2.2
Benzo(b)Fluoranthene 0.62 0.092 0.022
Benzo(k)Fluoranthene 6.2 0.92 0.22
Benzo(a}Pyrene 0.062 0.0015 0.0022
Indeno(1,2,3-cd)Pyrene 0.62 0.092 0.022
Dibenzo(a,h)Anthracene 0.062 0.0092 0.0022
Benzo(g,h.i)Peryiene
SW-846 8330 HMX 3,100 1,800 180
{Explosives) RDX 44 0.61 0.061
1,3,5-Trinitrobenzene 1,800 1,100 110
1,3-Dinitrobenzene 6.1 3.6 0.37
Tetryl
Nitrobenzene 20 34 2.1
2,4 6-Trinitrotoluene 16 2.2 0.22
4-Amino-2,6-Dinitrotoluene
2-Amino-4,6-Dinitrotoluene
2.4-Dinitrotoluene 0.72 0.099 0.0099
2,6-Dinitrotoluene 0.72 0.099 0.0099
2-Nitrotoluene 370 61 37
3-Nitrotoluene 370 61 37
4-Nitrotoluene 370 61 37
!:\K%Z]9.0I\Workaans\URS_QAPP\Tch 2 for SLAAP QAPP.doc Sheet 5 of 5
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Table 3
Container, Preservation, and Holding Time Requirements
St. Louis Army Ammunition Plant
URS Project No. 49F0K96219.01
Minimum Sample Size Container Sample Preservation HoldinF Time
Soil/ Soilf Soilf
Method Parameter Waste Water Waste Water Waste Water Soill Waste Water
EPA Method 300.0 Nitrate NfA 100 md N/A 250 mt Plastic NIA 4°C N/A 48 Hours
EPA Methed 365.4 Phosphorus N/A 50 ml N/A 125 ml Plastic N/A Hz250:, N/A 28 Days
pH<2
4°C
SW-846 Method 6010B Antimony 8oz 500 mi 2-4 oz. Soil 1 Liter Plastic 4°C HNO;, 6§ Months 6 Months
{Metals (JCP)) Arsenic Jar pH<2
Barium 4°C
Beryllium
Cadmium
Chramium (1)
Copper
Lead
Nickel
Setenium
Silver
Thallium
Zinc
SW-846 Method 7196 Chromium (V1) Boz 500 m) 2-4 32. Soil 1 Liter Plastic 4°C 4°C 24 Hours 24 Hours
ar
SW-B46 Method Mercury 8oz 500 ml 2-4 0z, Soil 1 Liter Plastic 4°C HNG,, 28 Days 28 Days
7470A/7471A Jar pH<2
(Metals (ICP)) 4°C
SW-846 Modilied Method | Gasoline 8oz 35¢g 2-4 oz. Soil 59 En Core 4°C HCl, 14 Days 14 Days
8015B samples Jar sampler No pH<2
{TPH-GRO) Headspace 4°C
No
Headspace
URS Sheet | of 6 LRSI 17 O RWORKPLANSURE _QAPIATARLI X 30R SLAAP GAPP DOCY 6- AUGO 1R



N N R ) EBE I T ay S s as R e g Ty N AN AN W

Container, Preservation, and Holding Time Requirements

1

Table 3

St. Louis Army Ammunition Plant
URS Project No. 49F0K96219.01

Method

Parameter

Minimum Sample Size

Container

Sample Preservation

Holding Time

Soil/
Waste

Water

Soil/
Waste

Water

Soil/
Waste

Water

Soil/ Waste

Water

5W-846 Modified Methed
80158
(TPH-DRQO)

Mineral Spirits
Gasoline

Jet Fuel
Karosene
Diesel Fuel
Fuel Oil
Motor Qil

TPH

8oz

1 Liter

2-4 0z. Soil
Jar

2-1 Liter Glass
Amber

4°C

4°C

14 Days o

Extracton-

40 Days lo
Analysis

7 Days to

Extracton-

40 Days to
Analysis

SW-846 Method 8081
{Pesticides)

4,4-0DD
44-DDE
4.2-DDT

Aldrin

alpha-BHC
beta-BHC
Chlordane
delta-BHC

Dieldrin
alpha-Endosulfan
beta-Endosulfan
Endosulfan Sulfate
Endrin

Endrin Aldehyde
gamma-BHC
Heptachlor
Heptachlor Epoxide
Toxaphene

Boz

1 Liter

2-4 0z, Soil
Jar

2-1 Liter Glass
Amber

4°C

4°C

14 Bays to
Extracton-

40 Days to
Analysis

7 Daysto
Extracton-

40 Days to
Analysis

SW-846 Method 8082
(PCBs}

PCB-1018
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260
Polychlorinated biphenyls

8oz

1 Liter

2-4 oz2. Seil
Jar

2-1 Liter Glass
Amber

4°C

3°C

14 Days lo

Extracton-

40 Days to
Analysis

7 Days 1o

Exiracton-

40 Days to
Analysis
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Table 3 )
Container, Preservation, and Holding Time Requirements

St. Louis Army Ammunition Plant
URS Project No. 49F0K96219.01

Minimum Sample Size Container Sample Preservation Holding Time
Soilf Soil/ Soilf
Method Parameter Waste Water Waste Water Waste Water Soilf Waste Water
SW-846 Method 8260 1,%,1-Trichloroethane 8oz 3-5g 2-4 oz, Soil 59 En Core 4°C HCI 14 Days 14 Days
(Volatile Organic 1,1,2,2-Tetrachloroethane samples Jar sampler No pH<é
Compounds) 1,1,2-Trichloroethane Headspace 4°C
1,1-Dichloroethane No
1,1-Dichloroethylene Headspace

1,2, 4-Trichloroberzenee
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Chloroethylviny! Ether
Benzene
Dichlorobromomethane
Bromoform

Methyl Bromide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform

Methyl Chloride
1,3-Dichloropropylene
Chlorodibremomethane
Ethyl benzene
Hexachlorobutadiene
Xylenes

Melhylene Chloride
Naphthalene
Tetrachloroethylene
Toluene

URS Sheet 3 ol 6 1KY I RWORKFLANSURS_QAFATARLE Y FOR ST AAP QAPE DOCUA AUG-H1%




N N AR N R O W

Container, Preservation, and Holding Time Requirements

Table 3

St Louis Army Ammunition Plant
URS Project No. 49F0K96219.01
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Method

Parameter

Minimum Sample Size

Container

Sample Preservation

Holding Time

Soil/
Waste

Water

Soil/
Waste

Water

Soil/
Waste

Water

Soil/ Waste

Water

SW-846 Method 8260
(Volatile Organic
Compounds)
(cont.)

1,2-Trans-Dichlorgethylene
Trichloroethylene

Vinyl Chloride

Acrotein

Acrylonitrile

Boz.

3VOA
Vials

2-4 0z. Soil
Jar

40 ml VOA Vial

4°C
No
Headspace

HCl,
pH«<2
4°C
No
Headspace

14 Days

14 Days

SW-846 Method 8270
(Semi-volatite Organic
Compounds)

Phenol
Bis(2-Chloroethyl)Ether
2-Chlorophenol
Bis(2-Chloroisopropyl)Ether
N-Nilrosodi-n-Propylamine
Hexachloroethane
Nitrobenzene

[sophorone

2-Nitrophenol

2 4-Dimethylphenol
Bis{2-Chloroethoxy)Methane
24-Dichlorephenol
3-Methyl-4-Chlorophenol
2-Metyhinaphthalene
Hexachlorocyclopentadiene
2.4.6-Trichlorophenol
2-Chloronaphthalene
Dimelhyl Phthalate
Acenaphihylene

2 6-Dinilrotoluene
Acenaphthene
4-Nitrophenol
2,4-Dinitrotoluens

Diethy! Phthalate

Boz

1 Liter

2-4 oz. Soil
Jar

2-1 Liter Glass
Amber

2°C

4°C

14 Days to
Extracton-

40 Days to
Analysis

7 Days to

Extracton-

40 Days to
Analysis

Sheet 4 of 6

EAKY2 1 W ORE L ANSIGRS _QAPIUABLE 2 FOR SLAAPR QAIP.DOCH B ALG-DR




- AR T Eh am aom

V]

S A TER Em A

Table 3

Container, Preservation, and Holding Time Requirements

St. Louis Army Ammunition Plant
URS Project No. 49F0K96219.01

(-

Method

Parameter

Minimum Sample Size

Container

Sample Preservation

Holdin

Time

Soilf
Waste

Water

Soilf
Waste

Water

Soil/
Waste

Water

Soilf Waste

Water

SW-846 Method 8270
(Semi-volatile Organic
Compounds-cont)

4-Chlorophenyl Phenyl Ether
Fluorene
2-Methyt-4,6-Dinitrophenol
N-Nitrosodiphenylaming
4-Bromophenyl Phenyl Ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

Anthracene

Di-n-Butyl Phihalate
Fluoranthene

Pyrene

Butyibenzyl Phthalate
3,3"-Dichlorobenzidine
Benzo{a)Anthracene
Chrysene
Bis(2-Ethylhexyl)Phthalate
Di-n-Octyl Phthalate
Benzo(b)Fluoranthene
Benzo(kjFluoranthene
Benzo{a)Pyrene
Indena(1,2,3-cd)Pyrene
Dibenzo{ah)Anthracene
Benzo{ghi)Perylene
Benzidine
2,4-Dinitrophenol
N-Nilroscdimethylamine
1,2-Diphenylhydrazine

8 oz

1 Liter

2-4 oz, Soil
Jar

2-1 Liter Glass
Amber

4°C

4°C

14 Days to

Extracton-

40 Days to
Analysis

7Days to
Extracton-

40 Days to
Analysis
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Container, Preservation, and Holding Tim# Requirements

Table 3

St. Louis Army Ammunition Plant
URS Project No. 49F0K9%96219.01

-

N T

Method

Parameter

Minimum Sample Size

Container

Sample Preservation

Holding Time

Soil/
Waste

Soil/
Water Waste

Water

Soilf
Waste

Water

Soil/ Waste

Water

SW-846 Method 8310
(PAHS)

Acenaphthylene
Acenaphihene
Fluorene

Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo(a}Anthracene
Chrysene
Benzo(b}Fluoranthene
Benzo(k)Flucranthene
Benzo(a)Pyrene
indeno{1,2,3-¢d)Pyrene
Dibenzo(a h)Anthracene
Benzo(g,h,i}Perylene

8oz

1 Liter 2-4 0z, Soil
Jar

2-1 Liter Glass
Amber

a°C

4°C

14 Days to

Extracton-

40 Days to
Analysis

7 Days to
Exiracton-
40 Days to

Analysis

SW-846 Method 8330
(Explosives)

HMX

RDX

1,3,5-Trinitrobenzene
1,3-Dinitrobenzene

Tetryl

Nitrobenzene
2,4,6-Trinitrololuene
4-Amino-2,6-Dinitrotoluene
2-Amino-4,6-Dinitrotoluene
2 4-Dinitrotoluene

2 6-Dinitrotoluene
2-Nitrotolueng
3-Nitrotoluene
4-Nitrotoluene

8oz

1 Liter 2-4 0z. Soil
Jar

2-1 Liter Glass
Amber

4°C

4°C

14 Days to
Extracton-

40 Days to
Analysis

7 Days to

Extracton-

40 Days to
Analysis
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Table 4

Summary of Analytical Data Deliverable Requirements
St. Louis Army Ammunition Plant
URS Project No. 49F0K96219.01

Requirements for all methods:

- Holding time information and methods
requested
Discussion of laboratory analysis, including
any laboratory problems

Signed chain-of-custody forms

Case narratives

[}
af
-

Organlcs GC/MS analysis
Sample results, including TICs

- Surrogate recoveries

- Matrix spike/spike duplicate data

- Method blank data
GC/MS tune
GC/MS initial calibration data
GC/MS continuing calibration data
GC/MS internal standard area data

CLP Form 1 or equivalent
CLP Form 2 or equivalent
CLP Form 3 or equivalent
CLP Form 4 or equivalent
CLP Form 5 or equivalent
CLP Form 6 or equivalent
CLP Form 7 or equivalent
CLP Form 8 or equivalent

Organics: GC analysis
Sample results
Surrogate recoveries
Matrix spike/spike duplicate data
Method blank data
Initial calibration data
If calibration factors are used

-~ Calibration curve if used
Continuing calibration data
Positive identification (second column
confirmation)

CLP Form 1 or equivalent

CLP Form 2 or equivalent

CLP Form 3 or equivalent

CLP Form 4 or equivalent

CLP Form 6 or equivalent

A form listing each analyte, the concentration of
each standard, the relative calibration factor, the
mean calibration factor, and %RSD

Calibration curve and correlation coefficient
CLP Form 9 or equivalent

CLP Form 10 or equwaleim

Metals
Sample results
- Initial and continuing calibration

- Method blank
- |CP interference check sample

CLP Form 1 or equivalent

CLP Form 2 or equivalent, dates of analyses and
calibration curve, and the correlation coefficient
factor

CLP Form 3 or equivalent and dales of analyses
CLP Form 4 or equivalent and dates of analyses

Spike sample recovery CLP Form 5A or equivalent
Postdigestion spike sample recovery for ICP | CLP Form 5B or equivalént
metals
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- Postdigestion spike for GFAA
- Duplicates
- LCS

- Standard additions (when implemented)

CLP Form 5B or equivalent
CLP Form 6 or equivalent

CLP Form 7 or equivalent that includes acceptable

range or window
CLP Form 8 or equivalent

Holding times CLP Form 13 or equivalent
Run log CLP Form 14 or equivalent
Wet Chemistry

Sample results
Matrix spike recovery
Matrix spike duplicate or duplicate
Method blank
Initial calibration
- Continuing calibration check

Report result

%Recovery

%Recovery and %RPD

Repoit results

Calibration curve and correlation coefficient
Recovery and % difference

- LCS LCS result and control criteria
Run log Copy of run log
~\
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Appendices
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APPENDIXA Standard Operating Procedures for Laboratory Analysis

Laboratory SOP’s will be defined once a contract laboratory(s) has been selected. -

g
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APPENDIXB

Electronic Lab Deliverables
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APPENDIXB Elizcironic Lab Deliverables

File Format for Electronic Deliverables
St. Louis Army Ammunition Plant
URS Project No. 49F0K96219.01

EDD’s provided by the laboratory should be comma separated value (*.csv) formatted text files.
For fields which contain a comma, the field will be enclosed in double quotation marks (e.g.”’1,1-
Dichlorobenzene™). The files should contain a placeholder for each of the following fields and
should not have any rows containing field names.

Field Description Required

1. | SITE Contains the site name where the sample was: taken.
Leave field blank
Max. Length - 30

2. | LOCATION Contains the location name where the sample was taken.
Leave field blank
Max. Length - 30
3. | LABNAME Name of the lab doing the sample analysis. X

Examples: EMAX
Max. Length - 30
4, | 8DG Sample delivery group or lab batch ID associated with the X
sample. -
Examples: 1234-09, SDG120004
Max. Length - 20

5. | FIELDID URS chain of custody sample ID. X
URS ID for all field samples, append "MS” or “MSD” to the
end of URS ID for matrix spike and matrix spike duplicate. Do
the same to lab |D for other lab QA samples.

Max. Length - 50

6. | EPASAMPLEID EPA sample ID (if applicable)

Max. Length - 30

7. [ QAQCTYPE Type QAQC {blank if none}. X
Examples: MS, MSD, DQC, RIN i
Max. Length - 20 f
8. | MATRIX Matrix of sample. X
Examples: AQUEOUS, SOIL, SOLID
Max. Length - 20

9. { LABSAMPLEID Lab sample iD. X
Max. Length - 30

10. | METHOD Analysis method name/number. X
Examples: SW846-8330, SW846-8260B -

Max. Length - 50
11. | SAMPLEDATE Date the sample was taken. X
Examples: (1/01/1983, 12/12/1992, 06/15/1999
Format : mm/dd/yyyy

URS 1 1K96219. OTWORKPLANSIURS_OAPP(IAPRIDRAFT). Docu 7-auc-ombPage 1 of 3
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APPENDIAB El¢ctronic Lab Deliverables
Field Description Required
12. | RECEIVEDATE Date the sample was received by the lab. X
Format : mm/dd/yyyy
13. | EXTRACTDATE | Date the sample was extracted/prepared by the lab (if
applicable)
Format : mm/dd/yyyy
14. | ANALYSISDATE | Date the sample was analyzed. X
Format : mm/dd/yyyy
15. | PREPLEVEL Preparation level of the sample.
Leave field blank
Max. Length - 10
16. | COLORBEFORE | Color of the sample before analysis
Leave field blank
Max. Length - 10
17. | COLORAFTER Color of the sample after analysis
Leave field blank
Max. Length - 10
18. | CLARITYBEFORE | Clarity of the sample before analysis
Leave field blank
Max. Length - 10
19. [ CLARITYAFTER | Clarity of the sample after analysis
Leave field blank
Max. Length - 10
20 | TEXTURE Texture of the sample.
Leave field blank
Max. Length - 10
21. | PERCENT Percent solids or percent moisture of the sample (if
SOLIDS applicable).
22. | TEST Internal test name/method used in the lab (if available).
Max. Length - 50
23. | TESTVERSION Run number of the test or method
Max. Length - 10
24. | CAS CAS number associated with the chemical analyte (if
applicable).
Max. Length - 15
25. | ANALYTE Name of the chemical analyte. X
Max. Length - 50
26. | RESULT Numeric result of the chemical analyte. Leave blank for non- X
detect results,
27. | ERROR Error of the chemical analyte {radionuclide ony)_ X
28. | UNITS Units of measure. X
Examples: MG/L, UG/M3, ugiL
Max. Length - 10
29. | DILUTION Dilution used for chemical analyte analysis. Examples: 1.0, X
5.0
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APPENDIXB Electronic Lab Deliverables
‘ Field Description Required
30. | DETECTLIMIT Detection limit of the chemical analyte (if available). PQL not X
MDL

31. | DLQUALIFIER Detection or report qualifier. X
Examples: U, ND - Use “U" for non-detected and blank for
other.
Max, Length - 15

32. | LABQUALIFIER | Lab qualifier. X
All qualifiers except ‘U
Max. Length - 10

33. | SURROGATE If the chemical analyte is a surrogate. X
Format: Y or blank
Max. Length - 1

34. | COMMENTS Any comments associated with the chemical analyte analysis.
Max. Length - 240
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